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Silicone-Fiber 
Insulating Paper 

Add to the fast-coming developments in various types 
of fibrous paper-like insulating materials (glass-fiber. 
ceramic-fiber and quartz-fiber papers) a new Naval Re- 
search Laboratory process for producing fibrous sheets 
from silicone fibers According to V. A. Wente of 
NRL (in a paper to be presented before The Electro- 
chemical Society this month) this type of insulation has 
a structure of matted fine filaments with the advantage of 
high flexibility and offers possibility of preparing 
matched-dielectric insulation by suitable impregnation 
with silicone resins. Fiber diameters of the order of 1 to 
5 microns are required for uniform matting. 
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Built-In System 
for Failure-Detectors 


Unitized electronic construction that incorporates a 
built-in fault-locating system is being studied as a 
research project at the Stanford Research Institute under 
Office of Naval Research sponsorship. A typical radar 
is being used for analysis of the problems and possible 
advantages. A fault-finding system has been designed to 
indicate radar performance as well as to indicate rapidly 
the location of faulty subunits . . . Successful development 
of this projeet is seen applicable to the design of industrial 
and commercial electronic equipment as well as in large- 
scale military use. 


Another SRI project (this time under sponsorship 
of Air Research and Development Command) has 
for its target the evaluation and development of 
processes for mechanized fabrication of electronic 
equipment . . . and the major problem is “the 
integration of 


mechanized circuit and component 


fabrication.” 
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Foaming-in-Place 
Epoxy Resins 

A liquid, foaming-in-place modified epoxy resin fuses 
around electronic components, even delicate inserts, to 
provide completely encapsulated units with highly desir- 
able characteristics . . . . A development of the Plastics 
Laboratory of the Minneapolis-Honeywell Regulator 
Company, this material is still in the development stage. 
Other applications are seen such as protective packaging 
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HORIZONS 


of fragile electronic equipment. A foaming-in-place ma- 
terial would provide obvious advantages compared to 
foamed material where a mechanically formed cavity is 
necessary for housing and supporting the packaged unit. 


For encapsulating use, the foam-type epoxy pro- 
vides a combination of highly desirable properties 
that stem from the inherent properties of the epoxy 
resins: High water resistance; good mechanical and 
electrical properties; shock and vibration resistance. 
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Group Fusing of 
Multi-Motor Machinery 


One of the unsolved problems of machinery manufac- 
turers and users is the question of group fusing of 
motors on machines driven by multiplicity of them. The 
machine-tool group has been investigating the problem 
on and off for years, without reaching any definite con- 
clusions. The NEC hasn’t the answer, at least one that 
is satisfactory to big tool users or the manufacturers. A 
big fuse capable of protecting a branch circuit of 200 
hp. for example, will not notice a short in a fractional- 
horsepower motor, but few want to fuse each motor. The 
question is how far to go in group fusing. 

A suggested solution is to divide the load into power 
blocks of say 50 hp each with individual overcurrent 
protection. In the final analysis, the big machine-tool 
users will make the decision. such as the JIC group which 
already has exercised powerful influence over industrial 
machinery electrical standards. The Ford Motor Com- 
pany, for example, has had the problem under study by 
a committee for over a year. The results of their delibera- 
tions will very likely set a new pattern in this regard. 
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British-Developed New 
Alkyd Molding Compounds 


A British development by Bakelite Limited (still in 
experimental state) provides an alkyd molding compound 
than can be handled in normal molding equipment and 
under normal molding conditions such as apply to pheno- 
lics . . . . Molding speed is thus lower than is possible 
with our domestic Plaskon alkyd molding compounds, 
which feature rapid-cycle molding methods _ utilizing 
specially designed low-pressure molding presses, but 
better physical strength is believed to be obtainable. 

The British material is described as exhibiting an ex- 
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tremely useful combination of properties. Insulation re- 
sistance equals that of the best phenolic grades and is 
maintained under tropical exposure. Moldings exhibit 
low power factor both at audio and radio frequencies, 
good resistance to’ arcing and tracking, and low water 
absorption. 


Specifically, impact strength is 0.20 to 0.25 ft-lb; 
surface resistivity after immersion is 10!° ohm-cm; 
power factor (per cent) at 1 me is 2.0 to 2.5; 
from 


temperature resistance (blistering 


200 to 250 C. 


point) is 


0 


Research Project in 
Colors for Plastics 

Scientific approach to color preferences and color 
acceptance has received a big boost in Monsanto Chemical 
Company’s recently established Color Service. Sponsored 
by the company’s Plastics Division, the well-known color 
authority, Faber Birren, will make a continuing study 
of such factors. with special studies for particular groups 
of products Results will be made available to 
plastics molders and fabricators and. presumably, to 
plastics parts designers. Monsanto’s own research labora- 
tory will also participate in the project. 
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Shock-and-Vibration-Type 
Tubes for Military Use 


Fifty electron tubes for long-life service under severe 
shock and vibration conditions in such military equip- 
ment as gunfire directors. shipboard and aircraft naviga- 
tion instruments and communications equipment are in 
various stages of research and development. according 
to an announcement by the Department of Defense. 
Original project was started by the Bureau of Ships dur- 
ing the World War II. Most of the developmental work 
has been done by Aeronautical Radio, Inc. Overall guid- 
ance lies with the Research and Development Board. 

Under this overall program 30 new tubes have already 
been given commercial stock numbers. Performance tests 
call for a 48-hr “mortality” test. In a high-voltage thermal 
shock cycling test the tubes are turned on and off 2000 
times. The new types exceed shock and vibration resist 
ance of former tubes by factors of 2 to 10, and have a 
life expectancy 20 times greater . . To underscore 
importance of the program, the Bureau of Ships points 
out that a single large carrier would have a complement 
of some 12.000 tubes. 
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Electron Tubes 
Plus Transistors 


The solid- 
state electronic devices has led to much speculation on 
the future of the electron tube. As seen by J. Milton Lang. 
General Electric Tube Department, the development of 
transistors with their vast potential in electronic design 


intense interest in transistors and other 


by no means spells a decline in the use of the electron tube 
nor a decline in electron-tube research. 
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On the contrary, Mr. Lang points out, the growth 
of the transistor applications will be accompanied by a 
continuing growth in tube development and use. In some 
applications the transistor will be paramount; in others. 
owing to various factors, such as apparent limitations of 
transistors for use at higher frequencies and at high 
ambient temperatures, the tube will remain superior. 
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Precision Standards for 
Audio-Frequency Testing 


Electrothermic transfer methods of high accuracy have 
been developed by the National Bureau of Standards as 
a part of a program to increase the range and precision 
of electrical measurement at audio frequencies. These 
methods are applied primarily to the testing of ammeters 
and voltmeters and make it possible te attain accuracies 
close to 0.01 per cent over wide ranges of current and 
voltage (from 1 ma to 50 amp over 20 to 20,000 cps). 
Importance of this program lies in the fact that higher 
audio frequencies are being used to an increasing extent 
in aircraft, induction furnaces and heating equipment, 
and in various electronic devices. 


Essentially, NBS utilizes conventional thermal con- 


verters (often termed thermocouples or thermoele- 
ments) as the basis of simple form of electrothermic 
instruments that respond equally well to direct and 
alternating currencies at audio frequencies. 
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Improved Process 
Insulating Extrusion 


Bell Telephone patent available for licensing or sale 
(No. 2.511.986) describes an apparatus designed for 
extruding plastics or rubber insulating or jacketing ma- 
terial for wire or cable conductors or other cores... . 
The invention is based on a selfcentering extruding head 
to replace the manually adjusted head normally used for 
centering the conductor with respect to the material 
being extruded. 
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What Basic Design Factors 
in Guided-Missile Engineering? 

Setting up application-engineering principles is essen- 
tially a research project for a manufacturer entering som? 
specialized field covered by a military contract, such as 
guided-missile production. According to W. T. Summerlin. 
Philco Corp.. in a paper at the recent IRE National Con- 
vention, the manufacturer should: (1) Set up special 
high-performance, reliable, and more “thoroughly instru- 
mental” additional test facilities. (2) Provide stronger 
supervision and necessary instruction for the engineering 
staff. (3) Set up more complete specifications for com- 
ponents than are usually available and monitor procure- 
ment rigidly. (4) Process statistically complete life 
tests (laboratory and field) for component reliability. (5) 
Begin complete environmental tests of assemblies from 
final tooling much earlier than normal. 

Where design changes are permissible or new designs 
are required, here are some of his recommended design 
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Yes, jet pilots count on this interesting 
instrument to tell them how much fuel is 
left . . . when they’d better ‘“‘hit for home.” 
And in the same way, it counts rounds of 
ammunition remaining in the plane’s 
machine guns, the number of film-exposures 
remaining in aerial cameras, etc., etc. So 
you can see how one type of Veeder-Root 
Counter can come up with many 
answers to many problems. And 
within the literally infinite scope 
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objectives: (1) Simple circuitry with wide tolerance, low 
gain, freedom from regeneration, maximum linearity, 
absolute minimum, if not elimination, of adjustabie 
elements. (2) Comprehensive performance evaluation by 
a minimum of test operations. (3) Unitization and minia- 
turization for maximum field accessibility, serviceability. 
replaceability, and ruggedness. (4) Early breadboard en- 
vironment testing. 
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Designed by Naval Research Laboratory, a high- 
intensity scintillation detector is capable of giving 
a 20-amp (peak value) pulse of 10 microsec duration 
at operating voltage of about 6000 volts. Essential 
elements of detector are a large coaxial phototube 
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High-Temperature 
Dull Black Finish 


Electroplating at high current density from an electro- 
lyte solution containing a complex alloy of chromium and 
vanadium has made it possible for Westinghouse Electric 
to develop a dull black finish with high heat-absorbing 
properties. Possible applications: Improvement of the 
heat-absorption of rotating anodes in X-ray tubes; sur- 
face-treatment of thermostat bimetal elements for im- 
proved uniformity in performance compared with con- 
ventional untreated bimetal; and generally in high- 
temperature conditions, and also when combined with 
operation in a vacuum Further details of the 
electroplating process are so far restricted by patent 


with an opaque photocathode as center conductor 


considerations. 


and mesh-type anode as outer conductor. 
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Reconciling the Designer’s Needs with Laboratory Test Data 
H. M. Quackenbos, Chemical Engineer, Bakelite Company, Div. of Union Carbide and Carbon Corp. 


OMPONENT parts designers all 
C too frequently find laboratory test 
data on materials unsatisfactory. Using 
such data, the designer has been un- 
able to account for a good proportion 
of failures in the field. Apparently, 
some gremlins have entered. But, in 
fact, difficulties have 
arisen because his views have been in 
conflict with those held in the labora- 
tory. These conditions have been par- 
ticularly noticeable in the application 
of rigid plastics to which this brief 
discussion is devoted. 


the designer's 


In the laboratory, tensile strength, for 
example, has been regarded as follows 
by the several 
tester, 


people involved. The 
or man who runs the tensile 
test, points with pride to the machine 
and talks about cross-head motion. He 
is often more concerned with the be- 
havior of material in the laboratory 
than in the field. The physicist holds 
tensile strength sacred; he loves it for 
itself alone. Like the tester he may not 
be much concerned with the molded 
piece. The quality controller employed 
by the materials producer has his own 
peculiar view of tensile strength. He 
uses it to gage the uniformity of vari- 
ous batches of a certain molding ma- 
terial, 

In contrast the designer does not 
use tensile strength in eight practical 
cases out of ten. For example, in a 
housing for electrical parts he needs 
a material with some rigidity, that can 
withstand accidental knocks and that 


may have certain electrical properties. 
In one case out of ten tensile strength 
may enter and the designer uses it to 
choose between various materials or 
to proportion his molding to withstand 
the stresses involved. In the last case 
out of ten the designer thinks that 
tensile strength enters but finds that a 
material with a low tensile strength 
performs better than a material with a 
high tensile strength. 

Now this gulf between the laboratory 
man and the designer has tended to 
disappear in the past few years. As 
moldings have become larger, design 
mistakes have become more serious and 
the cries of anguish have penetrated the 
walls of the laboratory. This has stimu- 
lated the development of much new 
test information of the type that can 
benefit the designer. A typical new 
development will now be considered. 

Tensile 


several 


stresses are important in 
applications. For example a 
spinning bucket rotates at 7000 rpm 
and gathers synthetic yarn into a hank. 
The rapid rotation stresses the wall in 
tension. Tensile stresses originate in 
the same way in a fan-blade or rotor. 
The temptation is to analyze these ex- 
amples in terms of tensile strength. 
However, recent findings have shown the 
importance of the time factor in static 
loading. In both the bucket and the 
rotor the stress may be maintained 
almost continuously. Now in tensile test- 
ing the load is applied in about two 
minutes and the breaking stress for a 


phenolic material may be about 8000 
psi. If a specimen is hung under a stress 
of only half this—4000 psi—it will fail 
in a few weeks. The stress that can be 
endured for years is smaller yet and is 
about one-third of the tensile strength 
for phenolics (1500-2500 psi) and about 
one-seventh for styrene polymers (1000- 
1500 psi). 

Thus, an analysis of the spinning- 
bucket and the rotor in terms of short- 
time tensile strength would be in error. 
A mistake would be made not only in 
the allowable but also in 
comparing the strength of various ma- 
terials. For example, the thermoplastics 
with a high tensile strength have a 
low long-time strength. 

Another case where standard short- 


safe stress 


time tests are inadequate relate to the 
actual performance of plastics parts in 
long-time contact with water. For ex- 
ample, lid of washing 
machine warped and became useless. 
In this instance, it should have been 
obvious that where one side of a 
plastics part is wet and the other dry, 
differential expansion occurs. But in 
a standard test, moisture absorption 
value is evaluated by the gain in weight 
of a specimen disk after immersion of 
only 24 hr. Evidently this test tells 
nothing of expansion, warping and 
stresses. However, with suitable long- 
time test information, the designer can 
predict expansion, warping and stress 
levels and choose a plastics material 
that will not give trouble. ooo 


the plastics 
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EDITORIAL 


A New Dimension in Design 


N the past the designer has looked 

upon the objective of “ease of oper- 
ation” primarily as a factor in building 
up sales appeal. It has taken the military 
to crystallize the impact of machine upon 
man as the concept of “human engineer- 
ing.” Because life often depends on the 
accurate observation of complex instru- 
ments and the manual operation of in- 
tricate controls, the Armed Services were 
the first to call in psychologists to help 
in the broad problem. 

The first approach was on a training 
level. When it was apparent that the 
best-trained operators still made errors 
due to confusion of the senses, the psy- 
chologist laid the problem on the door- 
step of the designer. Couldn’t the ap- 
paratus be redesigned so that errors in 
reading instrument dials, for instance, 
could be reduced? 

There is a tendency these days to build 
automatic control devices on the prin- 
ciples of closed-loop servomechanisms— 
electromechanical devices that regulate a 
prescribed action by feeding back self- 
correcting signals indicating deviations 
from the norm. In any system involving 
human senses and judgment for control 
of a complex mechanism, the operator 
himself is the error-detecting part of the 
servo system. He also provides the motive 
power to correct the course. The brain 
converts impulses from sight, sound or 
feel into muscular activity. 

On this basis the weakest link in the 
man-machine combination may well be 
man. Now the creator of “things” can’t 
be expected to improve on man; in fact 
he must assume a minimum average per- 
son in terms of visual perception and 
speed of response. The designer can aid 





man on both these points however. That 
is why some of the first approaches to 
human engineering dealt with such basic 
problems as reading instruments accurate- 
ly and grasping dials—a typical situation 
where feedback takes place. The design 
objectives were to make dials easier to 
read and knobs or levers easier to grasp. 
Like the industrial designer who 
brought in the dimension of aesthetic ap- 
peal in product design, we now find the 
psychologist stepping in as an added critic 
and an advisor. He sits beside the de- 
signer and asks such pertinent questions 
as: Have you considered the human fac- 
tor? Is too much force required for a 
housewife to operate? Are controls cen- 
tralized? Does the array of push buttons 
present a confused picture to the user? 
Does it take trained personnel to operate? 
Can a store clerk readily demonstrate its 
functions? Will the element of fatigue 
ultimately affect accuracy of output? 
Engineers steeped in electrical theory 
and mechanical design are not urged to 
take courses in applied psychology but 
they can familiarize themselves with the 
literature that is being built up on the 
design level. And from such articles as 
the one appearing in March ELECTRI- 
CAL MANUFACTURING, under the 
title “Introduction to Human Engineering 
in Product Design,” they can develop and 
apply a new critical perspective on design 
and some essential basic principles. 
Should they encounter a psychologist in 
the development laboratory, they can then 
be prepared to cooperate with him in- 
telligently. Or on their own initiative 
they might call in a psychologist as a 
design consultant. A new dimension has 
been added to product design. 
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ROPER blending of hydraulic and electrical con- 

trols with mechanical designs has contributed to 

greater automaticity and increased productive ca- 
pacity of modern machine tools used in mass-production 
industries like automotive and aircraft. Many new prob- 
lems confront the designer of such equipment because 
the hydraulic power generally used for automatic lo- 
cating, clamping, cutting cycles and material handling 
is actuated to a great extent by electrical controls. This 
trend will increase on special machine tools in particu- 
lar as more and more operations are combined in a 
single piece of equipment. Fig. 1 shows a typical exam- 
ple, the Cross Transfer-matic machine for performing 
a large number of successive operations on the work- 
piece which is transferred mechanically from station to 
station. 

To make these machines function efficiently, the elec- 
trical engineer must work in close cooperation with the 
mechanical design engineer and the hydraulic engineer. 
Unless these three work as a team, the final design can- 
not be completely integrated. A lack of understanding of 
this need and the completion of mechanical designs with 
little thought for electrical problems result in a sacri- 
fice of automatic control efficiency as well as machine 
productivity and safety. The chief engineer coordinates 
the three design functions. 

On his part, the electrical engineer has an important 
role in achieving these objectives. First of all, he must 
make sure that the other designers thoroughly under- 
stand the part played by electrical controls. Then, 
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machine tool design 


Fig. 1—Design of the Cross Transfer-Matic for per- 
forming successive boring, drilling, tapping and _ mill- 
ing operations on transmission cases involves the coordi- 
nation of over fifty independent hydraulically actuated 
power heads with an automatic work transfer system. 


before proceeding with the development of the circuit, 
he must reach an agreement on basic plans which may 
affect the work of all three engineers. For example, the 
work that each one has to do on the final design will be 
influenced by such factors as the sequence of operations 
for the automatic cycle, the use of an electrical instead 
of a fluid motor, and the location of the various types 
of controls. 

When the electrical engineer is confident that the 
mechanical, electrical and hydraulic designs have been 
properly coordinated, he should follow two basic prin- 
ciples in the development of the electrical circuit: 

1. Control circuits for machine tools should be kept 

simple. In most large complex equipment, they 

represent a repetition of similar functions. 

2. The physical layout of the control equipment 
should parallel the simplicity of the circuit. The 
components should be so arranged that they can 
be easily identified as to function and _ readily 
serviced. 

There are three basic divisions in the control circuit 
of a machine tool. A thorough understanding of each of 
these will help any electrical engineer to contribute to 
increased productive capacity of machine tools. First 
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Accessibility of all three types 
of components is essential for 
ease in maintenance, including 
use of separate compartments 
for electrical and hydraulic com- 
ponents, with mechanical inter- 
connections. Systematic arrange- 
ment of panel-mounted controls 
simplifies trouble-shooting on 


complex transfer type machines. 


KURT O. TECH 


Chief Engineer, The Cross Company 


are the panel-mounted controls which consist of motor 
starters, relays, timers and so forth. Upon signals from 
the machine-operated controls, they actuate the hy- 
draulic and electrical power. For example, a manual 
push-button signal energizes a starter coil to close the 
starter contacts and carry power to hydraulic pump, 
spindle and drive motors, either individually or in 
groups. A limit switch signal from the machine may 
energize a coil of a relay. Its closing actuates a solenoid 
in a hydraulic valve and the resulting shift in the valve 
spool starts some hydraulic action such as a clamp or 
transfer stroke. 

The panel-mounted controls should be arranged in 
logical sequence to tie-in with the operation of the 
machine. In the section of the control panel shown in 
Fig. 2, each vertical row contains all controls for a 
single way-type hydraulic feed unit on a Cross special 
machine tool, This unit has a saddle or head which is 
moved on ways by hydraulic piston and cylinder, with 
hydraulic circuit provisions to permit rapid advance, 
two rates of feed forward, a dwell and a rapid return. 
Units are arranged to handle the drilling, boring, tap- 
ping and milling heads which may be required on 
various machines. 

Except for starter sizes, these groupings are identi- 


Fig. 2—Section of electrical control panel 
for machine pictured in Fig. 1. Note 
systematic arrangement of components. 
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cal. This arrangement facilitates maintenance because 
the electrician knows that the same relay of each group 
performs the same function. He treats a panel controlling 
20 units on a machine as 20 identical circuits, each 
containing five pieces of equipment, rather than a large 
complex circuit involving 100 pieces of equipment. 

Proper marking of the relay contributes further to the 
simplicity of panel arrangement. The starter in any 
group carries the letter by which the unit is identified 
on the machine, plus a number, S-A/ for Unit A, S-B1 
for Unit B, etc. The control relays are similarly marked, 
CR-A1, CR-A2, ete. CR-A1, CR-B1 and CR-C1 per- 
form the same function in each of three circuits. 

The second division of control circuits consists of the 
electrical controls mounted on the machine. They can be 
classified broadly into two groups, both of which re- 
flect the close relationship with the mechanical portions 
of the equipment. The first group consists of push-but- 
tons, limit switches, zero-speed switches, etc., which 
react to manual or mechanical operations to carry sig- 
nals to control units on the control panel. For example, 
push-buttons are used to start or stop hydraulic pump 
motors, and limit switches signal the completion of such 
machine cycle movements as clamping or feed unit 
traversing. The second group of electrical controls in- 
cludes solenoids which are generally used to shift spools 
in hydraulic valves, thus channeling the flow of hy- 
draulic oil to the proper cylinders or fluid motors. 

Sometimes designers attempt to tie together similar 
mechanical actions on a machine so that one limit switch 
can indicate completion of a group of mechanical move- 
ments. For example, 20 locating pins may be entered 
simultaneously into 10 parts of a transfer machine. 
Usually, it is better to interlock these pins mechanically, 
permitting one power source and two limit switches. 
One switch indicates entrance of the pins into their 
respective blocks and the other indicates their with- 
drawal. Without this mechanical connection, at least 20 
limit switches would be required to perform the same 


job. 


Several important factors influence the location of 

















































Fig. 6—Tie-in between hydraulic circuits and electrical con- 
trol is indicated on corresponding schematic and elementary 
diagrams. Electromechanical devices like limit switches 
and solenoids are identified identically in each layout. 


machine-mounted controls. The first is to mount the 
equipment so it can perform efficiently and without in- 
terference from normal machine operation. The second 
is to place it so that it can be easily reached for mainte- 
nance, preferably in such a manner that the entire unit 
can be removed and replaced without difficulty. This 
often involves the use of mechanical connections through 
levers or plungers to operate electrical controls. 

The third factor is to keep controls away from a 
hazardous area, but not to hide them inside the machine 
where they are inaccessible. This may require the sep- 
aration of the solenoids from the parts they actuate and 
the use of a simple mechanical connection. The special 
hydraulic valves required for Cross standard units, for 
example, are separated from the solenoids which operate 
them. This provides the advantage of separate mainte- 
nance for the electrical and hydraulic components and 
protects the solenoid in a separate oil-tight compart- 
ment. Such a mounting is illustrated in Fig. 3. 

Because of the importance of easy removal for main- 
tenance purposes, the manifold-mounted limit switch 
shown in Fig. 4 is frequently employed. It is wired to 
its terminal through a hole in the rear of the switch, 
which is sealed by a neoprene gasket on the front cover. 
The switch can be removed without touching any con- 
duit, thus greatly reducing the down-time on a limit 
switch change. This arrangement also eliminates a com 
mon field mistake—failure to reconnect the conduit to 
its limit switch after replacement. 

\s in the case of panel-mounted controls, identifica- 
tion is of paramount importance in machine-mounted 
controls. All limit switches should be identified by num- 
bers similar to the plan shown in Fig. 4, so that they 
can be readily traced in the wiring diagram. All ma- 
chine-mounted solenoids used mainly to operate hy- 
draulic valves should also be identified by numbers and 
by the function of the valve which they operate, Fig. 5. 


Fig. 3 (Left)—Solenoid actuating a hydraulic valve is en- 
closed in separate oiltight compartment for protection and 
serviceability. Fig. 4—Manifold-mounted limit switch can 


“Forward ” 


LS-A2 


“Back” 


Advarice—> 


Flow control 


Feed No.2 
trip 


feed No./ 
trip 


Stop 


pressure 


External source 
Supply orifice 
(optional) 
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Tubing 


It is important that identification tags be attached to 
some part of the machine, rather than to a piece of 
control equipment. This eliminates the possibility of 
losing the identification when the control equipment is 
removed for maintenance. 

The third principal division in control circuits con- 
sists of all of the wire running from various pieces of 
equipment in the machine to the panel-mounted con- 
trols. In laying out the wiring system for a machine tool, 
three factors are of prime importance : 

1. All wiring must be protected in a manner con- 


be serviced without disturbing conduit connections at rear. 
Note identification tag on machine. Fig. 5 (Right)—Identi- 
fication tag for four-way valve fastened to the machine 
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Sequence of Operation (Hydraulic and Electrical) 








Transfer Type Unit Head Machine 


Head Cycle—Head A 
1. Head in—Rapid advance 


When clamped, LS-9 is actuated, completing the circuit through 
line 4 to “Head in” relay CR-Al (Sol Al). 


H. CR-Al energized solenoid Al to shift the control valve, 
— flow of oil to the cylinder to start the head in rapid 
advance. 


When the head moves forward, LS-Al is released de-energizing 
CR-A4 and CR-Al (Sol Al). 


2. Feed—(Mechanical control) 


H. As the head approaches the work, a mechanical dog shifts 
the control valve directing the return oil flow through a preset 
flow control valve thus reducing the head advance rate. 


3. Depth stop 


At depth, LS-A2 is actuated energizing “Head out” relay CR-A2 
(Sol A2). CR-A2 energizes “Depth” relay CR-A3, which will re- 
main energized until the next transfer starts. 


4. Head out 


H. CR-A2 energizes solenoid A2 to shift the control valve re- 


versing the flow of oil to the cylinder to start the head in 
rapid return. 


When the head starts back, LS-A2 is released de-energizing CR-A2 
(Sol A2). 


5. Head stop 


The head returns to back position actuating LS-Al energizing 
CR-A4. A green pilot lamp on the main push button panel will 
light to indicate a completed cycle. 


H. A mechanical dog shifts the hydraulic control valve to block 
all ports. 


sistent with its function and the hazards to which 
it 1s subjected. 
2. It must be completely accessible for maintenance. 
It should in no case interfere with the accessibility 
or maintenance of any of the hydraulic or mechan- 
ical components of the machine. 
Wiring from the electrical panel to a machine is nor- 
mally carried in heavy-wall rigid conduit secured by oil- 


a 


tight fittings. One way to run the wire in the machine 


is to place it in an overhead conduit or a square duct. 


This removes the wire from potential danger sources 





FOUR WAY VALVE 
SOLENOID NO. (EM =SOLENOID NO. Gam 
YHEAD OUT OM HEAD IN 





Ares 
aus es > adie eee. =) Sh eee ee 
signifies the electric solenoid numbers and the machine 
movements that occur when the solenoids are energized. 


This is in line with JIC electrical standards. 
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such as oil, coolant and excessive dirt. It is also superior 
to running conduit around the machine at a low level 
because it precludes its use as a place for maintenance 
people to stand and makes it impossible for industrial 
trucks to damage it. One disadvantage is that it reduces 
accessibility to the mechanical and hydraulic components 
of the machine because it is usually in the way if a unit 
is to be removed by crane or lift truck. 

A second and more preferable method is to carry 
the wiring in oil-tight raceways in the machine com- 
ponents. If done properly, it provides maximum protec- 
tion, safety and accessibility for easy maintenance, and 
does not disturb appearance factors. Accessibility is 
provided through the use of frequent openings in the 
raceways. It is important that these raceways be com- 
pletely oil-tight. 

\gain, in wiring as in other parts of the electrical cir- 
cuit proper identification should be assured by clearly 
marking all wires on both ends by some permanent 
means. 

In order to complete a properly integrated control cir- 
cuit, it is necessary to provide both the manufacturing 
division of the machine tool builder and the prospective 
user with complete information regarding the hydraulic 
and electrical controls. This should include elementary 
and symbolic diagrams on both electrical and hydraulic 
circuits and descriptions of the cycle to clarify the 
meaning of these circuits. One way to do this is illus- 
trated in Fig. 6. It contains a portion of an elementary 
electrical diagram, a description of the cycle and a 
symbolic hydraulic diagram. All limit switches and 
solenoids are similarly identified in each diagram. In 


(Continued on page 308) 
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Hevelopment 0 tt JOLT selenium 


J. T. CATALDO* 


Assitant General Manager 


INCE it was first introduced commercially in this 
country about twelve years ago, the selenium 
rectifier has undergone considerable improvement 
and development.+ The early selenium rectifier plates 
were limited to a maximum reverse voltage rating of 
14 to 16 rms volts depending on their physical size. Sub- 
sequent development of superior barrier layers estab- 
lished a reverse voltage rating of 18 volts per plate. 
Further development of barrier layers and improvements 
of production processes and techniques resulted in a 
commercial reverse rating of 26 rms volts, which is pres- 
ently an adopted standard by the National Electrical 
Manufacturers’ Association. 

The needs and trends related to the miniaturization 
of military electronic communication equipment have 
frequently been emphasized. Miniaturization of com- 
plete assemblies has been accomplished as a result of 
the reduction in the physical size of the more frequently 
used electronic components such as capacitors, resistors, 
electron tubes and sockets. However, the miniaturiza- 
tion of the power supplies for these equipments has 
been held back by other components, one of which is 
the selenium rectifier. 

The physical size reduction of selenium rectifiers has 
been limited by the reverse voltage rating, the operating 
temperature and the current density. Hence when the 
Signal Corps Engineering Laboratories, Ft. Monmouth, 
N. J., initiated a long range research and development 
program for the eventual miniaturization of selenium 
rectifiers, the initial effort was primarily directed toward 
the increase of the reverse voltage rating. Accordingly, 
the Signal Corps sponsored a research and development 
contract with International Rectifier Corporation, Los 
Angeles, Calif., under Contract No. DA36-039-sc-107. 
This work was coordinated with similar activities of 
the Armed Services and industry through the Subpanel 
on Resistors, Panel on Components, Electronics Com- 


* 


At the time this article was written, the author was project advisor 
on metallic rectifiers at the Signal Corps Engineering Laboratories 
Ft. Monmouth, N.J. 

Tt See “Advanced Developments in Metallic Rectifiers,” by Walter F. 
Bonner and Frank J. Oliver, ELectricaL MANUFACTURING, October 1951 
(reprint available). A bibliography of this and other recent articles ap- 
pearing in this publication is appended to the text. 
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International Rectifier Corporation 





mittee of the Research and Development Board. 

The first phase of this contract has been completed 
and has resulted in the establishment of the necessary 
processes and techniques for manufacture of 40-volt 
selenium rectifier plates with slight deviations from 
standard production methods. Other processes devel- 
oped in the course of this contractual effort have per- 
mitted the production of 60- and 70-volt plates. The 
methods required, however, are not readily adaptable 
to factory production techniques at this stage of devel- 
opment. 

A selenium rectifier consists essentially of a good 
conductor (supporting plate), selenium (semiconduc- 
tor) and another good conductor (counterelectrode), 
Fig. 1. A thin layer of selenium having a thickness 
of 0.002 to 0.006 in. is deposited on the supporting plate, 
generally aluminum. To get low contact resistance the 
roughened plate surface is first plated with nickel or 
bismuth. After the application of the selenium, the 
plates are heat treated to convert the selenium from the 
amorphous to the crystalline form and to initiate the 
chemical formation of the “natural” barrier layer. Fol- 
lowing the heat process, an “artificial” barrier is applied 
on the surface of the selenium followed by the applica- 
tion of a thin layer of low-melting point alloy. 

The artificial barrier is normally applied by deposit- 
ing an extremely thin film of a specially processed ma- 
terial. A few manufacturers, however, prefer to treat 
the surface of the selenium as a means of obtaining the 
artificial barrier layer. Alkaline oxidizing agents are 
known to have been used for this purpose. 

The material commonly used for the counterelectrode 
is an eutective alloy. Formerly it consisted of tin, cad- 
mium and bismuth, and had a melting point of approxi- 
mately 103 C. Currently, a large number of manufac- 
turers are employing an alloy having a melting point 
of 144 C and one manufacturer is using an alloy with 
a melting point of 175 C. The composition and melting 
point of various counterelectrode alloys are given in 
Table I. 


The completion of the barrier layer is accomplished 
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Asa result of a Signal Corps development 


°e° contract, such plates are now commer- 
ret | er l (ft cially available; operating charcteristics 
and temperature derating curves above 


35 C are given by project supervisor. 


most electrical and electronic components, the first con- 
sideration in the development of higher voltage plates 
was the allowable /*R losses. Available data indicated 
that approximately 660 milliwatts per sq in. is the maxi- 
mum allowable wattage dissipation for self-cooled 26- 
volt, selenium rectifiers made on aluminum-base plates 
and assembled with standard spacing. In establishing 
Ba the voltage and current ratings of the rectifier plates, 
vith Be this dissipation is divided approximately equally between 
Z the forward and reverse losses. Using this wattage loss 


SUPPORTING e 
PLATE a 


SELENIUM 







Ss as a yardstick, the allowable reverse leakages for a 3 
x 3-in. rectifier plate for various reverse voltages can be 
calculated as follows: 

Inverse voltage rating Reverse leakage in ma 
26 114 
40 74 
70 43 
BARRIER _ 130 23 
LAYER 
It was obvious that considerable improvement would 
COUNTER 
ELECTRODE 


Table |—Composition of Counterelectrode Alloys 





Tin Bismuth Cadmium Lead Melting Pt 

% % % % Deg C 
Fig. 1—Sectioned view of a selenium rectifier plate. _ 

34.2 46.1 ue 19.7 95.0 
26.0 54.0 20.0 eee 103.5 
. i : . Bi ; — o ie 60.0 40.0 144.0 
by electroforming, which is the process of applying a 68.5 38.0 175.0 
d-c potential in the reverse direction. As the reverse 62.0 31.5 177.0 


resistance increases, the applied potential is increased sinineainpinicinaonseetsinecingin cise taped teiaatt calcein en De 


until it is approximately 10 to 100 per cent higher than Tuble 11-—Piyetest and ‘Mlecttest Chaibatdbin-ob 


the rated reverse voltage. 40-Volt Selenium Rectifier Plates 

In initiating a development program to improve the ON 
characteristics of a component as complex as a selenium ae Nominal current ratings (single phase) 
rectifier, much study and consideration had to be given Size, in Half wave Center tap Bridge 


to the many variables inherent in the normal production 


Se ; ; 1.2 x 1.2 175 ma 350 ma 350 ma 
methods. This is especially important since the produc- 1.51.5 225 me 550 ma 550 ma 
tion of a selenium rectifier is an art, and developments 3x3 1.13 amp 2.25 amp 2.25 amp 
“a Se I - bane ries : oa a . ate sal 4x4 2.00 emp 4.00 amp 4.00 amp 
Oo date have been based on empirical and interentia 5x6 3.75 amp 7.50 amp 7.50 amp 






data. Since selenium rectifiers are thermally rated like 
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Fig. 2—When selenium rectifiers are peratures about 35 C, for long life derated in accordance with these typ- 


required to operate at ambient tem- operation voltage and current must be ical curves. 














have be 





made artificial barriers to achieve these reverse losses were somewhat reduced by the lower 










theoretical leakage values. Previous experience in bar- reverse current, the increased forward losses were suff- 





rier investigations carried out at International Rectifier cient to raise the normal operating temperature of the 
Corporation indicated that the forward resistance of the plates and causes a rapid aging. Numerous materials 
rectifier plate was proportional to the increased reverse such as acetates, nitrates, vinyls, butyrates and poly- 
voltage when all other production factors remained un- styrenes were investigated as possible artificial barriers. 
changed. Hence the initial attack was directed primarily The use of most of these materials, however, caused an 
toward improving both the forward and reverse char- undesirable increase in the forward resistance although 
acteristics. they substantially enhanced reverse resistance. 










Karly experiments in electroforming 26-volt plates Since it is known that impurities in selenium have a 
from regular production to a higher voltage disclosed pronounced effect on the specific resistance, subsequent 
that the reverse rating and reverse characteristic would experiments were directed toward improving the for- 
be improved. However, when operated at room ambient, ward characteristic. The study concentrated on the 
the life of the rectifier was materially decreased. Inves- chemical agents normally added to the selenium to in- 
tigations indicated that the process of forming to a crease its conductivity. This work entailed numerous 
higher voltage resulted in an increase in the thickness formulations of halogens ( bromine, chlorine and iodine ) 
of the barrier layer and a consequent increase in the and high-purity selenium. Many difficulties were en- 
forward resistance and forward losses. Although the countered which necessitated the investigation of the 












Pre-War World War Il Recent Signal Immediate Signal 
Standard Standard Post War Corps Development Corps Objective 
14 v/Plate 18 v/Plate 26 v/Plate 40 v/Plate 70 v/Plate 
5 plates 4 plates 3 plates 2 plates 1 plate 


Combination necessary to obtain 70-volt rectifier Unit 





Relative unit cost 1.0 0.80 0.60 0.60 ? 
Relative unit weight 1.0 0.80 0.60 0.40 0.90 
Relative unit size ° . : ; . 








Saving in critical materials, “; 0.0 20 40 60 80 





Fig. 3—Demonstrating the savings attainable through progres- 
sive development of higher voltage selenium rectifier plates. 
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5 x 6 in. bridge connected 4-1-1. 


oe 401) volts a-c, 9.5 amp d-c 
——= 26 volts a-c, 9.5 amp d-c 


Reverse voltage, a-c 


other factors such as the type of aluminum, method and 
degree of roughening, variations in electroplating with 
nickel or cadmium and type of counterelectrode alloy 
to employ. 

The work to this stage was centered about develop- 
ing 60- to 70-volt plates using novel techniques. Although 
many such plates were produced in the laboratory, the 
processes could not be adapted to production methods 
because of lack of consistent reproducibility. Hence this 
phase was held in abeyance. 

During the course of this development, 40-volt plates 
(also required under this contract) were readily pro- 
duced. In reviewing this work, it became apparent that 
the processes employed were not sufficiently reproduci- 
ble to manufacture these plates on a large scale. As a 
result, it was decided to concentrate on the production 
of 40-volt plates using simplified, reproducible, and 
faster production methods. These have since been de- 
veloped and the processes established constitute a flexible 
system of manufacturing these 40-volt selenium plates 
on a production-line scale with minor deviations from 
present production practices. 

The final models tested meet characteristic ] of Spe- 
cification MIL-R-11050, (Signal Corps), ‘Selenium 
Rectifiers, Open Construction.” The physical and elec- 
trical characteristics of the rectifier plates now commer- 
cially available are listed in Table II. Only five sizes are 
tabulated. 


Production of the other three sizes included 
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Fig. 4—Forward and re- 
verse characteristics of 26- 
volt and 40-volt selenium 
0.15 rectifiers in bridge circuit. 


in Specification MIL-R-11050 (Sig C) is forthcoming. 
The current ratings are given for rectifier stacks having 
not more than eight plates and for operating in a maxi- 
mum ambient temperature of 35 C. Above that tem- 
perature the same derating as for 26-volt plates is nec 
The current and voltage 
derating for operation in ambient temperatures above 


35 C are shown in Fig. 2. 


essary to achieve long life. 


The current ratings given in 
Table II are only tentative. Based on presently avail- 
able test data, these ratings may be increased. For ex- 
ample, a half-wave current rating of 230 ma is expected 
for the 1.2-in. square plate and 4.75 amp for the 5 x 6-in. 
plate. 

Use of these 40-volt plates instead of the conventional 
26-volt plates in the assembly of rectifier stacks will per 
mit substantial reductions in size and weight. In appli- 
cations requiring 30-33 volts d-c output into a resistive 
or inductive load, for example, an &-plate single-phase 
full-wave bridge stack is required, if 26-volt plates are 
used. With 40-volt plates, the assembly of a full-wave 
bridge stack requires only four plates, or roughly a 50 
Although the 
cost of these 40-volt plates at this time is approximately 


per cent reduction in size and weight. 


150 per cent of that of the conventional 26-volt plates, 
it is possible to realize a saving in the initial costs since 
fewer plates are required for applications above 21 volts 
d-c output (into resistive or inductive loads). The sav- 
ings in critical materials, such as tin, nickel, cadmium, 
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bismuth, selenium, and aluminum are also significant 
as indicated in Fig. 3. 

As was to be expected, the characteristics of the newly 
developed 40-volt selenium rectifier plates differ from 
The forward 
and reverse characteristics for the single-phase rectifier 


those of the conventional 26-volt units. 


stacks of both voltage ratings were investigated and the 
results are shown in Fig. 4 for comparison. The rec- 
tifier stacks investigated consisted of four 5 x 6-in, plates 
with one plate in each arm connected to form a bridge 
circuit. It will be noted that the forward voltage drop 
of the 40-volt unit is slightly greater than that of the 
26-volt unit. However, since fewer plates in series are 
required for medium voltages, this is not a serious limi- 
tation. In some applications, a rectifier stack assembly 
of 40-volt plates possesses less forward drop. For ex- 
ample, a rectifier bridge stack of 26-volt plates for an 
input voltage of 78 volts (12 plates) would have a for- 
ward voltage drop of 7.8 volts as compared to 6.0 volts 
for an equivalent stack using only eight 40-volt plates. 


400 


in. square plates 
onnected 4-1-1 
e 


Rated: 5.0 amp d-c 
300 
S 
£ 
5 
L 
2 200 
Uo 
= 
4 0 40-vo/ts 
® x 26-vo/ts 
cx O /0-vo/t 
100 0-volts 
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Fig. 6—Reverse leakage vs ambient temperature for 40- 
volt plate bridge rectifier. 
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Fig. 5—Comparison of forward 
voltage drop of bridge selenium 
rectifier stacks for various in- 
put voltages. 


A comparison of forward voltage drop of rectifier stacks 
for various input voltages of 26 volts and higher is 
made in Fig. 5, 

Kxamination of Fig. 4 will reveal that at rated volt- 
age, the reverse current for the 40-volt plate bridge rec- 
tifier is only 52 ma as compared to 135 ma for the 26- 
volt unit. The magnitude of this current is well within 
the maximum allowable reverse current for proper heat 
dissipation. In larger volume production, however, it is 
expected that the average reverse current will be closer 
to the maximum allowable limit. 

Although the magnitude of the reverse current is 
of interest in establishing the reverse voltage rating, 
the slope of the curve is of greater importance when 
the rectifier is to be used at a lower voltage such as in 
magnetic amplifier applications. Since a high forward- 
to-reverse current is desired here, it is interesting to 
note that the 40-volt unit has a ratio of 180 to 1 (at 
40 volts reverse) while the 26-volt unit has a ratio of 
70 to 1 at its rated voltage. Consequently, a gain in the 
current ratio is attained by the use of the 40-volt unit. 
Moreover, a reduction of 2 to 1 in size is realized since 
two conventional 26-volt plates per arm are required 
for a reverse voltage of 40-volts. The above current 
ratios, however, fall far short of the ideal figure sought 
by magnetic amplifier engineers. In this application it 
is customary to derate the conventional 26-volt rectifier 
plates to 16 or 20 volts so that a higher current ratio 
may be obtained. By derating 26-volt plates this ratio 
has been in the order of 500 to 1, and with careful se- 
lection, a twofold increase in this ratio is possible. 

A further examination of Fig. 4 will disclose that 
the slope of the reverse current curve for the 40-volt 
unit is nearly horizontal out to 25 volts; that is to say, 
the reverse current increases very slowly with increas- 
ing voltage. Beyond 25 volts, the rate of increase of 
current is more rapid. The 40-volt selenium rectifier 
plates developed are a promising step toward the goal 
of high-forward-to-reverse current ratio for magnetic 
amplifier applications. When a bridge unit assembled 


(Continued on page 328) 
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Selecting an 


EMBED MENT SYSTEM 


for electronic components 


A step-by-step report of one company’s experience that answers 


these questions: What factors affect the choice of the embedment 


resin? How are the most effective production techniques set up? 


DONALD G. HEITERT 


Head Systems and Package Engineer 


HENRY W. NIEMANN 


Supervisor, Plastic Embedment Laboratory 


The Emerson Electric Mfg. Co. 


ITHIN the last 3% years, the Emerson Elec- 

tric Mfg. Co. has been very active in cast- 

resin embedment of electronic equipment. 
especially of the more or less miniaturized type of cir- 
cuitry typical of airborne gear. Emerson has been one 
of the pioneers in the activity and has had the oppor- 
tunity to explore and exploit a fairly representative 
collection of well-known resins utilized in this work. 
In our preliminary survey, this fact (not too obvious at 
the outset) was ultimately recognized: No single 
embedment compound was capable of yielding the many 
qualities required for the different embedment applica- 
tions. A number of resins, in fact, had to be ruled out 
completely, merely on the basis that the average curing 
temperatures were in general much higher than could 
be safely tolerated by the components commonly used 
in Our circuitry. 

It is therefore essential for anyone designing embed- 
ments that a working knowledge should be obtained of 
as many of the various types of resins as possible in 
order to satisfy the special considerations which may 
exist in each particular application. The acquisition of 
such information in our own case proved to be rather 
laborious and time-consuming, no doubt due in no 
small measure to the infancy of plastics embedment. 
During our early attempts we found the necessary tech- 
nical information, if any, generally widely scattered and 
disconnected. By now, the embedment practice as a 
whole is pretty well established and information on 

See ‘‘Cast-Resin Embedments for Circuit Subunits and Components,” 


Mex E. Javitz, ELEcTRICAL MANUFACTURING, September 1951, p. 103, for 
1 16-page summary of developments in this field 
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casting resins and associated compounds is more acces- 
sible than previously.* 

Rather than stock all available casting resins and their 
associated chemicals (although the knowledge of utiliz- 
ing each one had been acquired) it was decided to 
choose, if possible, one general-purpose resin which 
could be considered as having the best compromise of 
desirable qualities for the general type of embedment 
to be encountered. 

After exhaustive tests to determine what we consid- 
ered a standard resin for the practical embedment of 
equipment working in the audio-frequency range, we 
established the series of polyester resins manufactured 
by Pittsburgh Plate Glass Company under the trade 
name of Selectron as our embedment media. Although 
we had chosen a family of resins instead of one, all 
Selectron resins were compatible among themselves and 
capable of being blended very easily. 

These resins, we found, could be procured in varying 
degrees of viscosity and cured to varying degrees of 
rigidity, ranging from a very rigid resin to a flexible 
resin. The resins are identified by numbers: the 5000 
to 5200 series are considered rigid resins; the 5200 to 
5400 series are considered flexible resins ; and since each 
of the series is compatible with each other, blends of 
rigid and flexible resins may be resorted to in order 
to achieve the exact degree of flexibility that may be 
desired. The general mechanical and electrical charac- 
teristics of the entire Selectron series were fairly well 
suited to our various applications and naturally influ- 
enced us in our selection. 
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Fig. 1—Representative of Emerson’s 





production of electronic assembly and 
plastics embedment is this phase-sensi- 
tive rectifier, which is an electronic de- 
vice designed to regain the signal from 
a suppressed carrier-data system. The 





Now that we had centered our attention on one gen- 
eral casting resin it was found that not only could the 
material itself be modified purposefully but the curing 
process, also, could be altered (compared to that pre 
sented by the resin manufacturer) to distinct advan- 
tages. One study in particular illustrates a certain com- 
plexity of material variables involved. This problem had 
its inception when the question arose regarding the 
optimum per cent curing agent required to produce a 
satisfactory cure in the designated schedule imposed. 
Compressive strength tests upon dozens of test blocks 
of cured resin samples furnished the answer as to opti- 
mum curing agent to be used for the particular resin 
sample size. In a manner, a relationship between cure 
time and mechanical strength had been affected by the 
variation in minute amounts of the curing-agent. 
Similarly, it was found that all physical and electrical 
properties of the cured resin could be modified through 
the use of curing agents, promoters, and accelerators in 
varying amounts. Another connected study indicated 
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rectifier is 2!4 in. high above the panel 
mounting surface and 1% in. in diam. 
The embedment weight does not ex- ply 
ceed 5 oz. The rectifier is designed to in 
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ELECTRICAL MANUFACTURING, 
September, 1951, page 107, “Cast- 


resin Embedments.”” 






that it was possible to follow the extent of resin cure 
merely by the observation of the dielectric constant as 
curing progressed. 

A search for the optimum filler was equally extensive 
as the search for the optimum resin and curing agent. 
It was begun when it was found necessary to improve 
mechanical strength in several respects, decrease shrink- 
age during curing, improve the thermal conductivity, 
etc. Qualities essential in a filler were its compatibility 
to the resin and its ability to improve the electrical prop- 
erties and thermal conductivity of the resin. Attendant 
requirements were those concerned with the workability 
of the resin during casting and the quality of finish of 
the cured items. A complete gamut of inorganic fillers 
such as mica, talc, asbestos, sand, and metallic powders 
was run and in each instance it was obvious that objec 
tionable sedimentation was inevitable unless micronized 
grades of each could be employed. Without going into 
the details of the search we arrived at the conclusion 
that micronized silica sand, properly dehydrated before 
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INPUT 


K, sir Weg sin (Wop +X) 


sin Ws¢t = Modulating signal 


OUTPUT 


—{_ }-« 2517 (We +O)cos X + noise 


Note: We. >>Ws 


sin Wez = Signal carrier 
X = Phase angle between the carrier and 


the fixed reference 


@ = Phase shift experienced by the signal as 


the result of the demodulating device 


€=(09-0;) K sir Wet 


Fig. 2—Output magnitude of 
the phase-sensitive rectifier 
shown in Fig. 1 is proportional 
to both the input magnitude 
and the cosine of the angle 
between the phase of the car- 
rier and a fixed reference. Fig. 
3.—This block diagram shows 
a typical application for this 
device. It finds frequent use in 
servomechanisms wherein the 
data system is of the carrier 
type (synchro, microsyn, etc.), 
and the drive requires d-c exci- 
tation. It serves also as a con- 
venient component for the de- 
modulation of a_ carrier-type 
data system, thereby allowing 
the use of d-c compensating 
networks. Fig. 4—A typical cir- 
cuit configuration for the em- 
bedment shown in Fig. 1. 


use, was the desired filler for our work. 

Another important aspect which became soon ap- 
parent was the fact that the resin manufacturer's prof- 
fered data prescribing amounts of curing agent and, 
especially, oven-curing schedules, provided successful 
castings only in instances of resin masses not contain- 
ing embedded objects. To obtain successful castings in- 
cluding embedments it was necessary to resort to such 
expedients as loading the resin with filler, adjusting the 
curing agent to a “safe’’ value, and affixing a flexible 
coating on embedded objects. It was finally noted that 
the oven-cure schedule played a large role in producing 
crack-free castings. Probably the greatest contributing 
factor to previous failures was shown to be uncontrolled 
exothermic reaction heat, which caused too rapid a 
resin cure with accompanying undistributed internal 
stresses. Hence, by regulating the oven cure in step 
fashion, we were able to control or limit the exothermic 
behavior so typical of most casting resins. Since the 
control of exothermic reaction has been established, the 
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majority of all embedments attempted have been suc- 
cessful. 

The first embedments made with Selectron 5003 rigid 
resin and subjected to low-temperature tests gave in- 
dications of cracking when the temperature exceeded 
-30F even though the material without embedded com- 
ponents would stand —55F. To offset this cracking due 
to differentials of contraction between the resin and the 
embedded components, coupled with inherent strains 
developed by shrinkage in the casting cure, it was deter- 
mined that fortification of the resin with a filler was 
necessary. After including the filler in the embedments, 
a series of temperature cycling tests were again made, 
only to find that embedments containing inserted com- 
ponents that were made up of sizeable masses of metal 
with relatively sharp edges (typically transformers and 
metal encased capacitors) caused cracking in the low- 
temperature cycle of the test at approximately —55F. 
One of the remaining alternatives to overcome the low- 
temperature cycling test failures was to modify the 
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Military 
Specifications 
for 
Embedding 
Compounds 


sharp-edged components or, where possible, to encase 
them in a resilient material, or to adopt both expedients. 
To accomplish this end, Silastic silicone rubber No, 181 
was used as the resilient medium. Test results obtained 
from such embedments (using silica sand as a filler) 
gave indications that the low-temperature requirements 
of -O8F imposed by the Armed Services could be met. 

The addition of sand and the treatment of the embed- 
ment components with silicone rubber resulted, how- 
ever, only in a very marginal meeting of the military 
specifications, so additional experimentation was re- 
quired. It was found that by proper formulation of rigid 
and flexible resins, an embedment medium could be 
obtained that had most of the mechanical and electrical 
qualities of the rigid resin; and it was hoped that dif- 
ference in modulus of elasticity would solve the low- 
temperature problem. Embedments made with this blend 
of resins succeeded in going well beyond the -67F re- 
quired, but work is continuing in an effort to achieve 
successful embedments that may be subjected to still 
lower temperatures required of them for future military 
applications. The ability of the embedments to pass 
the low-temperature requirements satisfactorily ex- 
tended their use to new electronic applications. Where 
subminiature tubes were employed this in turn increased 
wattage dissipation requirements. 

With the need for the embedment of subminiature 
tubes, the problem of preventing envelope fracture due 
to resin shrinkage arose. Based on the success that we 
had previously achieved using silicone rubber coatings, 
it seemed obvious that this means could also be used to 
prevent tube envelope cracking. The results of ensuing 
work was found to be very successful. The nemesis of 
increased heat, particularly that generated by the inclu- 
sion of high-wattage subminiature tubes, was vigorously 
attacked by the search for a filler that would increase 
the resin’s thermal conductivity. By the use of com- 
patible metallic fillers, the thermal conductivity was in- 
creased up to 100 per cent, but, due to the resin’s orig- 
inally low thermal conductivity, the improvement still 
fell short of the desired results. 

Encasement of the electronic tubes in metallic cap- 
sules helped to disburse the hot spots in the tube en- 
velope and dissipate the heat over a large area of the 
casting, but it was found that piping the heat out to the 
surface of the embedment where it could be dissipated 
by the attachment of radiators was far more successful. 
Cylinders of sheet metal and wire gauze were tested for 
this application. For all-round performance and con- 
structability (both electrically and thermally) it was 
found that wire gauze was superior. 
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Recently issued MIL-C-16923 (SHIPS), 
of January 30, 1952, has for its scope 
the basic characteristics required of the 
embedding compound, as such, and the 
methods suited to their satisfactory deter- 
mination. Materials covered by this speci- 
fication are intended for use in the 
embedding and encasing of electronic 
parts and assemblies of parts. This speci- 
fication is not intended to describe the 





techniques by which the materials are 
to be applied; in general, the manufac- 
turer's recommendations should be fol- 
lowed. 

Three types of compounds are covered: 

Type A.—Compound intended for 
high-frequency applications. It has a very 
low dissipation factor and dielectric con- 
stant which remains substantially con- 
stant over a wide frequency range. The 


The production phase of the embedment program was 
a bit more involved in that we were no longer working 
in a laboratory under laboratory conditions. The proc- 
esses and techniques that were to be applied in the 
manufacturing of embedments in quantities must, of 
necessity, be of a nature that would lend themselves to 
application by shop personnel and not specially trained 
technicians. This also meant that the formulation of a 
resin (including the filler and curing agent) must be 
stable enough to allow for reasonable tolerances; and 
that the assemblies of components should be rugged 
enough to afford handling normal to shop procedures, 
including inspection and storage at various stages of 
subassembly. 


Storage at Low Temperatures 


Storage and distribution of the raw materials, more 
especially the casting resin and curing agent, presented 
no problems to the laboratory since no material records 
were kept and a fairly small stock of a variety of such 
materials could be stored in a small refrigerator for 
experimental and prototype work. It was necessary in 
the case of production to maintain records for process 
material balance and provide ample storage facilities 
at low enough temperatures to assure adequate shelf- 
life of the casting resin and curing agent until used in 
the process. 

The difference between prototype and production 
processing equipment necessitated a revision of the mix- 
ing procedure. Initially the resin and filler were thrown 
together through the use of a paint conditioner and sub- 
sequently blended with a homogenizing mixer to a very 
uniform consistency. In a like manner, the curing agent 
was added and mixed into the resin-filler mixture with 
the homogenizer. Although the homogenizer had to be 
operated with care in order to prevent a detrimental 
temperature rise in the materials mixed, this method 
was much more thorough and time-saving than the lab- 
oratory’s small motor-driven stirring paddle. 

In connection with the total embedment operation, the 
time involved in the laboratory was of small consequence 
while production had a definite schedule to meet. A 
definite schedule was accordingly evolved prescribing 
periods of time for each phase, beginning with the as- 
sembling of the units for embedments; continuing with 
the blending and mixing of the resin; the placement of 
the assemblies in molds which had been treated with 
mold release ; the catalyzation of the resin mixture and 
pouring into the molds; the gellation of the resin and 
application of the oven cure schedule; the removal of 
the molds from the cured embedments ; and, finally, the 
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heat resistance is suitable for operation 
at temperatures up to 90 C. Thermal and 
mechanical shock resistance are fair. 
Type B.—For applications requiring 
low dissipation factor and dielectric con- 
stant which remain reasonably constant 
over a frequency range of 60 cycles to 
30 me and shows very little effect of 
humidity. The heat resistance and me- 
chanical and thermal shock properties are 


to 105 C. 


cleaning of the molds and other “house-keeping” tasks. 

Inclusion of air during all manipulations of the resin 
has certain objectionable features both chemically and 
physically. Removal of air was necessitated when it was 
learned that atmosphere oxygen is an effective inhibitor 
of the polymerization of casting resins of the type used. 
The fact was vividly borne out by the occurrence of ir- 
regular gellation of resin in production runs, thereby dis- 
rupting the process schedule. After pouring of the cata- 
lyzed resin over the assemblies it was necessary that air 
entrapped by virtue of existing interstices in the assem- 
bly and that gained during catalyzation must be elimi- 
nated or the finished product would exhibit poor tex- 
ture and mechanical strength. Both of the foregoing 
conditions were alleviated through the imposition of 
several reduced-pressure treatments. The resin, after 
mixing and homogenizing, and also after catalyzation 
and pouring in the molds, was subjected to a reduced 
pressure low enough to exclude the greatest percentage 
of air in a relatively short period without the possibility 
of boiling out any of the constituents of the resin 
mixture. 

The problem of quality control was considered at the 
start but the manner of approaching this important fac- 
tor was not clearly understood until further study and 
conversation with the resin manufacturers. It was deter- 
mined that, for the most part, the gel time of the resin 
was its qualifying characteristic. With this in mind, the 
manufacturers agreed that to assure consistent results 
in production, they could supply a resin of certified gel 
time. In a similar manner, where the order of resin was 
sufficiently large, the resin manufacturers could supply 
a resin blended to customer specification, relieving the 
consumer of the quality control problem. 

Control in relation to quality of curing agents, usually 
organic peroxides (benzoyl peroxide, t-butyl hydroper- 
oxide, etc.) was merely a matter of a simple chemical 
laboratory quantitative titration which determined the 
extent of reactivity of the curing agent to be used. 

There was no control set for the fillers used in our 
production but an attempt was made to keep such ma- 
terials as dry as practicable. A sedimentation test of 
the kind in common use at many cement manufacturing 
plants provided a satisfactory means for establishing 
quality control (with reference to the state of subdivi- 
sion) of fillers for production. During early stages of 
production the moisture content of the filler used was 
considered a contributing factor in incomplete or in- 
hibited resin cure. It was ultimately concluded that the 
moisture content was especially critical only over 1 per 
cent by weight and could thereby be disregarded. 
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excellent at operating temperatures up 


Type C.—For use where thermal and 
mechanical shock resistance is of consid- 
erable importance and/or where tempera- 
tures up to 130 C may be encountered. 
It is useful in the frequency range of 
Type B materials with somewhat higher 
electrical losses and dielectric constant. 

The appended table gives the qualifi- 














































cation tests. Applicable test methods are 
described in the specification itself. Sev- 
eral products have already been approved 
under Type B and Type C. Others are 
being evaluated. The Bureau of Ships is 
interested in obtaining additional quali- 
fied products in all three types, especially 
under Type A, owing to its special ap- 
plications requiring low losses and stable 
dielectric constant. oO oo 


Qualification Tests for 
MIL-C-16923, SHIPS’ 


(Compound, Embedding, for Electronic Components) 
Values required for 


each type compound 


) ety es 
Property , 











Type A | Type B | Type C 

Mechanical shock (Ib), min.» 0.40 2.0 4.0 
Dielectric strength 

(avg. volts/mil), min. 325 325 Zin 
Volume resistivity 

(ohm-cm), min. 1016 1013 1012 
Dissipation factor, all at 23 C 

60 cycles, max. 0.003 0.03 0.3 

1000 cycles, max. 0.001 0.03 0.2 

1 mc, max. 0.001 | 0.04 0.1 

10 me, max. 0.001 0.05 0.1 

30 mc, max. 0.001 0.06 —_— 

1000 cycles at 90 C, max. — 0.04 0.4 

1000 cycles at 105 C, max. — 0.07 0.5 

1000 cycles at 130 C, max. es — 0.7 


Dielectric constant, all at 23 C. 


60 cycles, max. 2.8 1.8 7.0 

1000 cycles, max. 2.8 1.8 6.5 

1 mc, max. 2.8 1.5 6.0 

10 mc, max. 2.8 42 | 6.0 

30 mc, max. 2.8 4.2 _— 

1000 cycles at 90 C, max. — a8 | ta 

1000 cycles at 105 C, max. — 1.8 8.0 

1000 cycles at 130 C, max. — — 8.5 
Coefficient linear thermal 

expansion (length/unit 

length/deg C), max. 30x10-5 | 30x10-5 | 30x10- 
Thermal conductivity 

(Cal/sec/sq cm/deg C/Cm), 

min. 2.5x10-4 | 3.5x10-* | 3.5x10-¢ 
Flammability -- Note ° Note ° 
Heat resistance 

Weight loss, per cent, max. 0.1 , (ek £ Jae 

Visual effect Note 4 Note 4 | Note 4 
Thermal shock (cycles), min. 10 / 10 10 
Moisture absorption, 

per cent, max. ea {| LS 1.0 


Water vapor permeability 


(gm/hr/cm), max. —— 20x10-* | 20x10-* 


“Condensed from original. Applicable specification for test methods: 
‘Federal L-P-406, Plastics, Organic: General Specifications, Test 
Methods.”” 

> Weight of ball that causes fracture of specimen. 

© Cast specimens of Types B and C compounds shall be self-extinguish- 
ing when tested as specified. 

4 Cast specimens shall not exhibit cracking, softening, blistering, 
flowing, distortion, or charring when tested as specified. 


Although, most problems connected with handling of 
larger quantities of resin were anticipated and censid- 
ered, a certain number of details were not realized until 
actual production had begun. The following is a dis- 
cussion of some of the production factors which we ex- 
perienced and which caused us to revise the initial 
scheme of production: 

A study of the overall time and motion revealed the 

: (Continued on page 322) 
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Fig. 1—This combination hot-cold box (dry ice 
is used for low temperatures) is an example of 
inexpensive test facilities that can be easily set up. 
‘ig. 2—Construction details of the hot-cold box. 











Environmental testing 
components 
need not be expensive 


D. L. LANE, Chief, Components Test Branch 
j. C. WIGHTMAN, Chief, Resistor-Inductor-Capacitor Test Unit 
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VALUATION of component parts of electronic 

equipment is necessary to determine data for 
predicting the actual service performance of 
these parts when built into various assemblies. An at- 
tempt will be made here to explain briefly the theory 
and use of military standards and _ specifications; to 
demonstrate why environmental testing is necessary and 
advantageous; to illustrate how standard procedures or 
reasonable approximations may be accomplished inex- 
pensively. 

Numerous governmental specifications have been es- 
tablished governing the types, quality, electrical and 
mechanical characteristics, methods of test and detailed 
requirements of most standard electronic parts and 
materials, All these specifications have in common the 
objective of standardization with particular emphasis 
upon durability under simulated atmospheric and en- 
vironmental conditions approximating service use. Com- 
ponent specifications, therefore, establish basic electronic 
and mechanical characteristics and tolerances and state 
additional requirements in terms of deviations from 
normal or pre-exposure values or both. The specified 
exposures and methods are compromise agreements 
designed to produce uniformity in procedure and com- 
parable results. As a result all manufacturers’ products 
will be given like consideration by various governmental 
testing laboratories. Although intended primarily for 
governmental use, these specifications serve as guides 
and objectives for component manufacturers when pro- 
ducing for military use. The limits and tolerances are 
those considered the minimum allowable for military 
service where maximum reliability and dependability 
under all conceivable operating conditions are essential. 
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You can do a surprisingly thorough 
job with very meager laboratory 
facilities. The exactitude obtainable 
with more adequate facilities 

will not be equalled, but the results 
will be indicative of service use 
expectancy. Such preliminary 
evaluations will reveal weaknesses 
and questionable features in 
component parts, thus avoiding 


much delay and expense. 


Technological advancement in electronic equipments 
emphasizes stricter demands upon the component parts. 
Miniaturization, pressurizing, explosion proofing, shock 
and vibration resistance, moisture and fungus resistance 
are design objectives which make military standards 
more exacting than conventional commercial standards. 
\ccelerated tests such as extreme temperature expo- 
sures, thermoshock, overload, accelerated life, mechan- 
ical shock and vibration, weathering, salt spray, and 
various combinations of humidity, temperature and alti- 
tude are intended to expedite the evaluation processes 
with as little sacrifice of reality as possible. Such agree- 
ments have not been made without due engineering con- 
sideration, but changes, improvements, and new ideas 
are continuously being written into amendments and 
revisions of specifications. Although it is absoutely 
essential to have uniform standards of procedure for 
“qualification approval purposes,” this does not imply 
that reasonably comparable evaluations cannot be ob- 
tained by less elaborate means. 

The array of components referred to in this article 
is numerous and diverse. Two general categories mav. 
however, be established. The first is standard items such 
as the usual resistors, capacitors, plugs, cables, insula- 
tors, inductors, switches, relays, shock mounts, ete. 
These items are old friends for which approved JAN 
or MIL specifications covering the testing exposures, 
methods of measurement and requirements have been 
established. The second category of components includes 
items for which no specifications exist. Nonstandard 
parts, special-purpose components, and minor assem- 
hlies constitute the major portion of this category. Com- 
mercial quality components and standard military types 
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Fig. 3—An ordinary home-canning jar functions 
as a humidity “test chamber.” Fig. 4—For larger 
specimens a similar arrangement can be made 
employing a metal oven liner. Fig. 5—As° dia- 
grammed here, metal oven liners can also be 
used for salt-spray (salt fog) exposure tests. 
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in which substitutions for critical materials have been 
made may be included, although existing specifications 
are more applicable. 

Qualification testing of standard items is a program 
maintained under the jurisdiction of Armed Services 
Electro Standards Agency (ASESA), Fort Monmouth, 
N. J. This program is maintained for the purpose of 
assaying samples submitted by manufacturers to deter- 
mine if they meet quality and operational standards of 
the applicable military specifications. Qualification ap- 
proval based upon acceptable test results is not a guar- 
antee to the equipment contractor who may buy and 
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Fig. 6—A laboratory bell jar may be utilized as a 
vacuum pump for altitude tests. Figs. 7 and 8 show 
simple means for checking plugs and other 
sealing components used in pressurizing tests. 


install such parts in electronic equipment that such 
equipment will be acceptable to the contracting agency 
solely by virtue of the fact that qualified parts were 
used. Naturally, such parts must be used properly in 
the circuitry, and overall operational requirements must 
be met. It simply means that the buyer can purchase 
these parts with the assurance that they meet the speci- 
fication standards and that the quality will not be ques- 
tioned without adequate evidence. Therefore, using 
qualified parts whenever possible is not only required in 
most contracts but it greatly expedites the development 
and acceptance of new or modified equipment assem- 
blies or of both and simplifies the spare-parts problems. 
Thus, this program provides a three-way advantage: 
to the manufacturer, to the equipment contractor, and 
to the government. 

Information concerning details of the qualification 
testing program should be coordinated with ASESA. 
Military “Qualified Products Lists” for each type of 
component and material are issued and kept current by 
subsequent amendment or re-issue. These publications 
list the government designation, manufacturer's desig- 
nation, test or qualification reference, and the manufac- 
turer's name and address. An index and desired lists 
may be obtained free of charge from ASESA by sup- 
pliers and prospective bidders who require the lists in 
furnishing material to the military departments. They 
are extremely useful to equipment contractors in locat- 
ing suppliers of qualified parts. 

The ‘“‘custom” testing of nonstandard items is more 
varied and less formal. The immediate problem involved 
here is, ““Will the item serve its intended purpose for a 
specific use or application?’ Submissions of nonquali- 
fied components are customarily required of contractors 
on many development contracts, and these components 
are tested in a manner deemed necessary by the pro- 
curing agency to establish their suitability. Such tests 
may be extremely detailed or rather sketchy, as the 
individual situation may dictate. In general, the stand- 
ard test procedures of related specifications are used as 
guides and may be used in total or in part. When such 
related or similar procedures are not applicable, entirely 
new techniques and procedures consistent with good en- 
gineering practice are employed to give the desired in- 
formation. It is even conceivable that the specific re- 
quirements may be in excess of any related specification 
requirement. The results of such evaluations are used as 
a basis of acceptance, rejection, or modification of the 
specific part. Approval for use is usually restricted to 
a specific equipment, which may be called “limited ap- 
plication approval.”’ All dealings in this respect are han- 
dled through the procuring agency with the project 
engineer of the equipment in which the parts are to 
be used. 

So far, no reference has been made to testing by any- 
one except the government agency concerned. Evalua- 
tions conducted by the parts manufacturer or the equip- 
ment contractor or by both can be of inestimable value 
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in expediting and eliminating duplication of effort. Nat- 
urally, it is a distinct advantage to the manufacturer 
to obtain qualification certification, or limited applica- 
tion approval as soon as possible. Many months of time 
can be saved by pre-submission analysis to determine 
if the product will in fact meet all the specification re- 
quirements if submitted for qualification approval or do 
the intended job if submitted for limited application 
approval. It is a waste of government manpower as well 
as of manufacturers’ time to submit items which have 
little or no chance of being acceptable. This does not 
mean that a manufacturer must conduct each and every 
specified test in exact accordance with the detailed 
specification. It does mean that in all fairness to him- 
self and to the government similar and complementary 
tests should be performed so that the results will be 
indicative of the results which would have been ob- 
tained by the prescribed procedures. 

Specifications are readily available from the proper 
custodian. If this is not known, specifications on elec- 
tronic products may be obtained from or through 
ASESA. These may be used as guides for pre-subinis- 
sion testing but may be modified as the facilities avail- 
able to the manufacturer may dictate. Various private 
testing laboratories may be employed to make the tests 
which should be outlined in detail by a manufacturer’s 
engineer who understands the intent and purposes of 
the specification so that prescribed procedures may be 
simplified to make the testing less costly. In many cases, 
certified test data will be accepted by procuring agencies 
in lieu of time-consuming testing by the government. 
However, such agreements must be undertaken specif- 
ically with the procuring agency. It may prove well 
worth the effort. Usually, the major manufacturers are 
in a favorable position laboratory- and personnel-wise 
for doing such work. The smaller manufacturer often 
finds himself at a disadvantage. This need not be a 
serious deterrent if it is kept in mind that the specifica- 
tions often are not as rigid and formidable as they at 
first appear, 

For the sake of uniformity and standardization be- 
tween various government agencies, procedures and 
apparatus specified are in terms of facilities available 
to the government. Such facilities may be common to 
industry or may exist only in government installations. 
However, any similar facility or one designed to yield 
comparable test results are adequate for pre-submission 
testing. These facilities may be extremely temporary 
and crude. Glamor of the laboratory surroundings cannot 
alone compete with scientific exactitude of the most 
humble variety. For intermittent, temporary, or limited 
use, makeshift facilities can and will effect considerable 
savings. Admittedly, such stopgap measures will re- 
quire more time and effort to operate; and when a 
facility is to be used continuously for large-scale testing, 
more adequate, convenient, and expensive equipment is 
in order. 

Specification MIL-E-5272 is a general specification 
for environmental testing of aeronautical and associated 


Fig. 9—Atmospheric pressure chart show- 
ing relationship between altitudes and 
pressure. (1 in. Hg equals 0.4912 psi). 
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equipment. It is intended to help standardize simulated 
or accelerated climatic or both and environmental ex- 
posures. It designates the various conditions and states 
that the apparatus used shall be capable of meeting these 
conditions. Details of the test procedures, methods of 
measurement, and operational requirements for the 
equipment under test are delegated to the individual 
equipment specification. MIL-E-5272 is a statement of 
the principal environmental exposures, which, if ap- 
plicable, components as well as assembled equipment 
must withstand for satisfactory military service. As 
such, it is a splendid general guide for component test- 
ing when detailed exposures are not stated in individual 
component specifications. A review of some of the more 
common climatic exposures called for in specifications 
will underscore the fact that facilities need not neces- 
sarily be elaborate and costly. 

Elevated Temperatures. Any well-insulated box of 
appropriate size may be used as a temperature chamber 
by installing electric heaters, a good thermostat, and a 
small circulating fan. The chief precaution is to keep 
radiant heat from reaching the test samples. An apart- 
ment-size electric range makes a very suitable high- 
temperature oven. If better control is desired, a wide- 
range thermostat or variable-voltage control of the 
heating elements can be installed. In addition, the range 
furnishes ideal top-burner heater elements for general 
laboratory use. 

Low Temperatures. Mechanically refrigerated cold 
chambers are preferable to dry-ice chambers. For casual 
and intermittent use, a combination hot-cold box as 
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Fig. 10—Small oil drum can be converted into a suit- 
able container for tests checking the explosion-proof- 
ness of components. Fig. 11—A metal-lined box pro- 
vided with thermal insulation and heating elements 
makes a serviceable fungus-exposure test-chamber. 
Fig. 12—A simple laboratory-made motor-driven 


apparatus for simulating sand and dust “storms.” 


illustrated in Figs. 1 and 2 is very satisfactory if dry 
ice 1s available. 

Immersion Baths. Water, salt water, or other liquid 
baths may consist of ordinary buckets placed in tempera- 
ture chambers at the proper temperature. Attainment 
of the proper temperature is slow for large volumes of 
liquid, but adequate liquid should be used to prevent 
appreciable change in temperature of the bath when 
samples are immersed. For temperatures not exceeding 
Q F, a small commercial freezer is ideal as a chamber 
in which to condition the bucket of liquid. Installation 
of a wide-range expansion valve will extend both ex- 
tremes of the normal operating range of the cold 
chamber. 

High Humidity, The simplest humidity exposure fa- 
cility is a home-canning fruit jar in which small samples 
may be suspended above a layer of water in the bottom 
(Fig. 3). The cover should have a safety relief device 
which may be as simple as a screw or bolt loosely fitted 
in a hole in the cover. Electric terminals can be in- 
stalled in the cover for application of voltage or for 
making measurements of the sample. \When piaced in an 
oven, this jar will provide 100 per cent RH at any 
desired temperature. For larger samples, the same idea 
may be applied to metal oven liners (Fig. +). 

Temperature cycling in conjunction with high hu- 
midity exposure is more difficult to obtain but may be 
approximated by transferring the jar or box contain- 
ing the samples between two chambers maintained at 
different temperatures. To accomplish cycling within a 
single cabinet requires cooling and heating of the con- 
tained air. An uninsulated metal chamber will cool to 
room temperature fairly rapidly especially if a house- 
hold fan is directed over the outer surface of the cham- 
ber. Immersion heaters in the layer of water can be 
time-clock controlled to accomplish cycling, simulating 
“breathing action.” Samples may be transferred to low 
temperature cabinets to combine a freezing exposure at 
uncontrolled humidity conditions. 

Salt Spray (Fog) Exposure. Salt air atmosphere is 
primarily a corrosion test, and the specified exposures 
may be approximated in a simple chamber like the metal 
oven liners for humidity exposure (Fig. 5). Com- 
pressed air can be used to operate a spray nozzle to 
atomize salt water into the chamber. A proper vent 1s 
necessary to prevent salt air from escaping into the 
room. If compressed air and an atomizing nozzle are not 
available, an ordinary fly spray gun may be used to 
introduce salt-laden air into the chamber approximately 
every hour. If the test results are properly evaluated in 
terms of comparison with known satisfactory items, the 
time and temperature elements of the specified test are 
minimized, 

Altitude. One essential of altitude test apparatus is a 
vacuum pump, which may, however, be of small capacity 
at a sacrifice of time required to evacuate the test 
chamber. Small bench-type hinged-door chambers are 
reasonable in price, but a laboratory bell jar is sufficient 
for small items. Lead-in terminals may be installed in 
a base as shown in Fig. 6. Altitude and extreme tem- 
peratures may be accomplished by installing the bell jar 
inside a temperature chamber. 

Pressurization. A suitable method of determining seal- 
ing of components is to immerse the samples in water 
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containing a wetting agent. The entire container is 
then placed in a bell jar, or in a vacuum chamber, and 
the pressure is reduced to approximately 3.4 in. of 
mercury. The wetting agent aids in visual distinction 
of true air leaks from expanding air bubbles. A more 
precise test which can be conducted at temperature ex- 
tremes is to fit the sample with pipe or tubing connec- 
tions and proper valving to a vacuum pump and a 
halogen gas supply (such as chlorine compound refrig- 
erants). The sample is evacuated, and the halogen gas 
is then bled in to the desired differential pressure. 
Minute leaks may be detected with a halogen leak de- 
tector. Figs. 7 and 8 illustrate simple apparatus for 
checking plugs, connectors, headers, etc. (Relationship 
between vacuum in inches of mercury and altitude is 
shown in Fig. 9.) 

Explosion Proofing. An explosion test is not applica- 
ble to perfectly (hermetically ) sealed components but is 
sometimes a requirement for unsealed components likely 
to produce sparking at the contacts. Such a test may be 
performed with equipment similar to but much simpler 
than that described in MIL-E-5272. A small oil drum 
from which one end has been entirely removed is ade- 
quate. Taping wrapping paper over the open end will 
form a closed container and will act as an unrestricted 
escape port for exploding gases (Fig. 10). Of the re- 
finements called for in the specification, only the air- 
circulating fan, spark plug, and adequate fuel injection 
are essential for ground level testing. The most con- 
venient fuel is commercial butane which may be metered 
through a capillary tube into the chamber on a time 
basis, Trial and error will determine the time necessary 
to obtain an explosive mixture. 

The need for electrical lead-in terminals and remote 
mechanical controls will be dictated by the samples to 
he tested. At altitude, the equipment cannot be ap- 
preciably more simple than that described in the specfi- 
cation. Ground-level testing will serve as the main ap- 
proach in eliminating components which will ignite ex- 
plosive mixtures in normal operation, 

Fungus. The essential condition of a fungus exposure 
chamber is a damp, stagnant atmosphere at a constant 
temperature, preferably slightly above room tempera- 
ture. A metal-lined box insulated with two or three 
layers of insulating board with a similarly constructed 
cover can be used (Fig. 11). A low-wattage heating 
element may be employed to maintain approximately 
30 C, or the entire chamber may be kept in a continu- 
ously hot room such as a boiler room, A piece of heavy 
cloth tacked up on the side of the chamber will serve as 
t wick to maintain high humidity if the lower end 
kept in a ~ of water, Pieces of old leather, cloth, 
bread crusts, etc., laid on the floor of the chamber will 
ve as Nutrient materials for mold and fungus. Once 
inoculated with moldy bread or cheese, decaying wood, 


sel 


c., the chamber should be opened as little as possible 
to maintain the foul, damp, dark atmosphere conducive 
to good growth. Ideally, test specimens should be inocu- 
lated in a standard manner with the standard organisms, 
but floating spores in the chamber will contaminate the 
test specimens and good growth will result on  spe- 
cimens which furnish nutrient material for these spores. 


Such a test, although not conclusive, is a good approxi- 
mation and a fairly good test if continued for 30 days. 
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Fig. 13—An apparatus built around a circu- 
lar metal tank simulates rain-test conditions. 


Sand and Dust. The standard sand and dust exposure 
test of MIL-E-5272 specifies standard requirements of 
density, air velocity, relative humidity, sand and dust 
analysis, etc., which is all well and good for precise, 
reproducible testing purposes. The intent and purpose is, 
of course, to duplicate driving sand and dust storms 
such as are encountered in desert and arid terrain. A 
nonstandard facility to approximate this service con- 
dition may be of any design which will produce a dense 

(Continued on page 318) 





Fig. 14—A temperature-conditioning hood is at- 
tached to a standard vibration machine to al- 
low tests at high- and low-temperature extremes. 
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X-ray beam produces secondary emis- 
sion af the iron surface; absorption 
in passing back through the fin coat- 
ing is measured by a Geiger counter. 


G. E. PELLISSIER, Research Associate 

E .E. WICKER, Supervising Technologist 

Research and Development Laboratory 
United States Steel Company 


“X-ray tin coating gage 


@ For some years, it has been felt by tin plate pro- 
ducers that a rapid, accurate and non-destructive meas- 
urement of tin coating weights would be helpful in the 
control of tin coating distribution on hot-dipped tin 
plate. Consequently, in 1946, extensive investigation 
was undertaken by the United States Steel Corporation 
to develop an X-ray method for the measurement of 
tin-coating thickness. 

Prior to this development, tin-coating thickness meas- 
urements were based on chemical or electrochemical 
methods, wherein the tin coating was removed from a 
known area of the tin plate (7, 2)* and the amount of 
tin was determined either by the loss of weight of the 
sample or by gravimetric or volumetric analysis of the 
stripping solution. These methods were quite accurate 
but were not as fast as desired and also involved destruc- 
tion of the tin plate sheets. As a result, several hundred 


* Italic numerals apply to cited references at end of article. 
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Fig. 1 (Drawing below)—Secondary emission of fluores- 
cence at the iron-tin boundary is measured from an acute 
angle; absorption by the tin coating reduces the intensity 
in proportion to the thickness of the tin coating. Fig. 2 
(Facing page)—Two X-ray measuring heads simultane- 
ously indicate thickness of tin coating on both sides of a 
sheet. Radiation is maintained for 30 sec; count from each 
Geiger tube is scaled down by a factor of 64 and registered 
on a counter. Fig. 3 (Bottom)—Complete instrument in- 
corporates two measuring heads mounted on the side 

the X-ray equipment cabinet; a large table supports the 
tin-plate sheets between the heads. Fig. 4 (Right)—Meas- 
uring head consists of the X-ray tube (at top) and a lead- 
lined brass collimating tube designed to produce uniform 
radiation over a circular area of 4 sq in. Geiger tube at 
right measures the secondary emission after it has been 
reflected back through the tin coating at an oblique angle. 


thousand sheets of tin plate were consumed each year 
in the determination of coating weight. Furthermore, 
the chemical methods became difficult and time-consum- 
ing if the coating weight on only a single side of the 

sheet is desired. X-ray coating thickness measurements 

had been proposed previously (3, 4), but these were 

based upon X-ray diffraction phenomena and later were 

found to be subject to large deviations resulting from 

variations in grain size, in orientation and in other metal- 

lurgical characteristics of the coating and base metal. 

The X-ray method developed by the United States 

Steel Company can best be described by reference to 

Fig. 1, which shows graphically the components of the 

system and their geometrical arrangement. A primary 

beam of X-rays from the X-ray tube in the upper left 

corner of the diagram is directed onto the tin-plate 

sheet through two collimating apertures. The wavelength 

of the X-rays in this primary beam is chosen so that 

the radiation will penetrate the tin coating with very 

little absorption and will cause secondary X-rays (iron 

K-alpha) to be emitted from the steel base. These sec- 

ondary X-rays are emitted uniformly in all directions, 

' and some of them emerge through the tin coatings where 
; they are partially absorbed. Since the intensity of the 
secondary X-rays after passing through the tin is quan- 


. titatively related to the thickness of the tin coating, this 
. intensity can be used as a measure of the coating thick- 
: ness. It is evident from Fig. 1 that the actual thickness 
f of tin through which the secondary X-rays pass depends 


upon the angle between the emergent rays and the sur- 
f face of the tin plate. To insure that all radiation being 


\ measured will have traversed the same thickness of tin, 
: it is necessary to place a collimating system in front of 
f the radiation detector. The intensity of the secondary 

; X-rays is measured by counting for a standard time 
: interval (about 30 sec) with a Geiger counter. From a 
: graph or chart prepared with the aid of samples of 


known coating weight, it is then a simple matter to de- 
termine the coating weight of a test sheet from the count 
accumulated over the standard time interval. 
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; Fig. 5—Two collimating methods are employed. Lead diaphragms are spaced along 

, the primary beam; secondary radiation passes through a bundle of thin-wall nickel 
tubes 144 in. diam and 1% in. long. 

\t the outset of this development of an X-ray gage for 
tin-mill control use, it was determined that the principal 
application in the mills of the United States Steel Com- 
pany would be in the measurement of coating thickness 
on hot-dipped sheets rather than on electrolytically 

Secondary Geiger coated strip. This decision meant that the measurement 
. would be made intermittently a prescribed area of the 
collimator x. tube vould ’ Penney ae a Oree 
‘ , tin-plate sheet rather than continuously on a moving 
— + strip. Furthermore, on hot-dipped sheets, tin-plate pro- 
"a oe E ducers and consumers customarily measure coating 
; 20 deg : Se aad z 
Specimen weight over a circular area of 4 sq in. and report the 


average weight of the coating on both sides ot the disk 


Fig. 7—Ray diagram of the X-ray optical system. 


sample. This practice has the 
advantage of averaging out 
small-scale variations but 
posed a difficult problem in 
providing uniform irradiation 
and uniform detection. 
Several other requirements 
had to be met. The measure- 
ment must be made without 
cutting, marking or defacing 
the tin-plate sheet in any 
manner. The measuring time 
must not exceed 1 min and 
the accuracy should be + 2 
per cent as determined by the 


Fig. 6—Shield is removed to 
show the pair of Geiger tubes 
mounted directly behind the 
collimator to measure intensity 





of secondary radiation. 
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Fig. 8—Each of the two meas- 
uring heads (one for each side 
of the sheet) has its own power 
supply, sealing circuit and 
count register. 





tension 
transformer 





most reliable chemical meth- 
ods. Furthermore, the test 
should give the total weight 
of tin present, including the 
amount combined as iron-tin 
alloy at the interface. Meas- 
urement should be unaffected 
by normal variations in the 
thickness of the steel base, or 





X-ray 


hy thin tin-oxide films ; meas- High 
urements must be independ- haa 
ent ot grain size, orientation 
and commercial variations in 
composition. The gage should 
make simultaneous, but inde- 
pendent measurements on op- 
posite sides of the area with- 
out mutual interference. 

\n X-ray tin-coating thickness gage, Fig. 2 
developed by the Research and Development Laboratory 
of the United States Steel Company to meet these re- 


. has been 


quirements. Fig. 3 is a general view of this equipment 
in service at the Irvin Works of the United States Steel 
Company measuring the coating thickness of tin-plate 
sheets produced by the hot-dipping process. The major 
components of such a gage are (1) a large, floor- 
mounted cabinet housing the electrical and electronic 
components, (2) two X-ray measuring heads one above 
and one below the sheet being measured, supported at 
the ends of rigid, steel arms extending from the side of 
the cabinet, and (3) a large, flat table for positioning and 
supporting tin plate sheets so that any desired area may 
he placed between the measuring heads. 

The X-ray measuring head, which embodies the novel 
and essential features of this gage, is shown in Fig. 4. 
The X-ray tube, located in the upper left corner of the 
photograph, is a Machlett Laboratories type OFLG-50 
with a large tungsten target. Immediately in front of the 
window of this tube is a slit 1 mm wide by 5 mm long, 
oriented with its length parallel to the long axis of the 
X-ray tube. Radiation emerging from the tube is con- 
fined in the long chromium-plated lead-lined brass tube 
that serves to support the lead collimating diaphragms 
and to protect operating personnel from any hazard of 
stray radiation. The collimating diaphragms are made 
of lead 4, in. thick and contain a 1-in, diameter aper- 
ture which is precisely centered on the axis of the brass 
tube. Two of these diaphragms, shown removed from 
their housing in Fig. 5, are used to limit the divergence 
of the X-ray beam while permitting the uniform irradi- 
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ation of a circular area of 4 sq in. on the tin-plate sheet. 
A second, shorter brass tube extends from the tin-plate 
sheet to the Geiger counter tube and houses the collimat- 
ing system for the secondary, or fluorescent, X-ray 
beam. This collimator, also shown in Fig. 5, consists of 
a 2-in. diameter bundle of nickel tubes each 4, 1n. in 
diameter by 114 in. long. This collimator serves to limit 
the radiation entering the Geiger counter to those rays 
that emerge from the tin plate at an angle of 20 deg 
from the surface of the sheet. The Geiger tube itself is 
mounted directly behind this collimator at a distance 
of 12 in. from the center of the area of tin plate being 
measured. In Fig. 6, two Geiger tubes with a single 
cathode follower circuit are shown mounted in the de- 
sired position. It is also possible to use one Geiger tube 
of larger diameter, and both arrangements have proved 
satisfactory. The type of Geiger tube used in this equip- 
ment is argon-filled with a halogen quenching agent; it 
has a thin mica end-window, and the tube is sensitive to 
incident radiation over most Of its cross-sectional area. 
Fig. 7 shows this X-ray optical system in ray-diagram 
form. 

The electrical and electronic components used in a 
double measuring-head X-ray gage are shown in block 
diagram form in Fig. 8. As can be seen, duplicate and 
independent circuits are used for the two measuring 
heads. Each circuit consists of two basic parts, one for 
the generation of primary radiation in the X-ray tube, 
and the other for detection of the fluorescent radiation 
and measurement of its intensity. In this latter part of 
the circuit, a d-c power supply provides stable, high 


(Continued on page 344) 
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Ventilating systems s. 


a=-c Fhp motors 


For most effective use of materials, thermal and electrical design 


must be balanced within limits of desired performance and reliability. 


Included in thermal design are problems of ventilating systems and as- 
sociated heat-transfer and fan design. For the first time a thorough- 


going analysis is made of ventilating systems leading up to optimum de- 


signs in the three basic enclosures for fractional-horsepower motors. 


ENTILATING system design is the heart of the 

overall thermal design of a motor and has become 

a basic economic factor in the manufacture of 
fractional horsepower motors. Historically the design 
effort in the development of such motors was almost 
completely concerned with electrical problems. Mechan- 
ics of construction, especially from a thermal design 
standpoint, was in the nature of an afterthought. How- 
ever, as fractional horsepower motor applications broad- 
ened in scope, increasing emphasis was put on economic 
utilization of space and material and on reliability, and 
forced an increasing interest in the mechanical design 
aspects. Eventually the mechanical and electrical design 
efforts were blended together in an effort to achieve 
the best overall motor design. 

Before an effort can be made to achieve such a design, 
some criterion must be established as to what constitutes 
a good motor. On what basis can different motor de- 
signs be measured against each other? Certainly the 
scales should include (1) electrical performance, (2) 
thermal performance and (3) reliability. And a fourth 
scale should be superimposed on each of these, namely 
the most economical attainment of the best in each of 
the three scales: 

1. Electrical Performance Scale: If a motor’s perform- 
ance is far under the requirements for the application, it 
is not a good motor; if performance is far better than 
the requirement, it is over designed and wastes material. 

2. Thermal Performance Scale: A good motor should 


Fig. 1—Typical fan performance curves 


with associated motor ventilation systems. 


operate in its proper application at or slightly below its 
rated winding temperature rise. If its winding tempera- 
ture rises far above the rating, insulation and perhaps 
bearing life will be very much shortened. If a motor has 
a winding temperature far below the rating, it 1s over 
designed ; material and insulation life are not being used 
economically. 

3. Reliability; A good motor will operate with a mini- 
mum of maintenance for the length of time required by 
the application. If a motor burns out or wears out or 
falls apart before that time, it is not a good motor. If 
a motor is as good as new after the driven member is 
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Fig. 2—Three designs of internal ventilating systems for totally en- 
closed non-ventilated motors. The design at B is the most effective one. 


L. W. WIGHTMAN 


Fractional Horsepower Motor Department 


General Electric Company, Ft. Wayne 


worn out, some one paid for years of motor life which 
cannot be economically used. A large reliability safety 
factor is desirable, but there is an economic optimum 
that determines the good motor. 

The idealistic performance of the “Wonderful One 
Horse Shay” is an apt criterion of goodness and econ- 
omy in both motor and driven machine. 


Thermal-Electrical Balance in Motors 


For the most economical utilization of material and 
space within the limits of desired performance and re- 
liability thermal-electrical balance is essential. Assume 
a cylindrical chunk of space with a fixed diameter in 
which to build a motor of a given stacking length. Con- 
sidered first solely from an electrical standpoint, the en- 
tire cross-section of the motor will be filled with iron 
and copper. An increasing load will utilize the iron and 
copper to a greater and greater extent, but has two 
practical limits which should not be exceeded. The elec- 
trical limit is the practical limit of density in the iron 
and copper. The thermal limit is the practical tempera- 
ture limit of the insulation. Thermal and electrical bal- 
ance is reached when both the electrical and thermal 
limits are reached at the same time. 

However, if the given stacking length is quite long 
relative to its diameter, the thermal limit will be reached 
first; if the stacking is relatively short, the electrical 
limit will be reached first. In either case, end ventila- 
tion must be used since the cross-section is all electrically 
active material. 

Considering the problem in the same chunk of space 
solely from a thermal point of view, the motor cross- 
section will be honeycombed with air flow passages for 
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transferring the winding heat to the air. Since the air 
travels through the electrical material, this construction 
is referred to as “air-through ventilated” in contrast to 
the term “end ventilated” in the first case. A much 
longer stacking relative to its diameter can be ventilated 
before the motor becomes thermally limited. However 
a much longer relative stacking is required to handle the 
same load since so much of the electrical cross-section 
has been sacrificed to thermal design. 

A thermal and electrical design may be balanced by 
the use of a poorly designed ventilation system or by an 
inefficient and oversized electrical system or both. But 
if the ultimate in effective thermal design is to be 
achieved, the thermal and electrical design must be bal- 
anced with the maximum utilization of material. Prob- 
lems in thermal design include heat transfer, ventilating 
systems and fan design. 

Problems of heat transfer involve the flow of heat 
from its source in the motor through the thermal re- 
sistance of the material to the surface and from the 
surface to the ventilating air within and without the 
motor. Heat flows through these resistances at a rate 
depending on their amount and the temperature differ- 
ential between the source of the heat and the ventilating 
air. The thermal resistance of the material is generally 
not high except at poor joints such as from the windings 
to the slot insulation and from the slot insulation to the 
iron. The greatest single thermal resistance is generally 
the resistance from the surfaces of the motor to the 
ventilating air. Surface resistance is greatly affected by 
the contour and smoothness of the surface, by the num- 
ber, size and shape of airflow passages, by the forming 
of end turns, and similar considerations, 
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Ventilation system problems involve determination of 
the cross-section or restriction area necessary to obtain 
the proper quantity of airflow, determination of air 
velocity and distribution of the quantity and velocity of 
airflow. Quantity is measured per unit of time and is 
generally expressed in cubic feet per minute. 

Quantity of airflow obtained through a given passage 
is determined by the restriction presented and the avail- 
able fan pressure. Quantity of airflow required is deter- 
mined by the amount of heat to be dissipated from the 
surfaces of the passage. Available fan pressure is rela- 
tively fixed for moderate quantities of airflow. There- 
fore the required quantity of airflow must be obtained 
by a variation in the cross-section or restriction 
area of the passage. A relatively large quantity of 
airflow is usually required so that the air temperature 
rise is low relative to the temperature differential be- 
tween the air and the windings. When an excessively 
large quantity of airflow is used, its amount becomes 
unimportant because the excess airflow is affecting only 
a small temperature differential. An excessive quantity 
of airflow will also cause the fan pressure to decrease 
so that the air velocity will decrease. 

Velocity of airflow through a given passage is deter- 
mined by the available fan pressure. In turn, the velocity 
of airflow determines the resistance to the heat flowing 
from the surfaces of the passage to the air going through. 
This resistance varies as a power of the velocity with 
the exponent ranging from 0.5 to 1.3 depending upon 
the type of surface, its contour, and the direction of the 
air stream relative to the surface. Hence the airflow 
velocities in a motor should be distributed so that the 
highest velocities are over surfaces with the least mate- 
rial resistance to the source of heat. The optimum 
ventilation system also has passages with a resistance 
area large enough to allow a quantity of airflow such 
that the air temperature rise will not be excessive. How- 
ever, the resistance area must be small enough so that 
the fan pressure will be high enough to keep the velocity 
high for the most effective transfer of heat from the 
passage surfaces. 

The best fan design for any particular application de- 
pends on the application; there is no best all-purpose 
fan. Problems of fan design and performance for frac- 


FIG. 4 





Ne 


ig. 4 (Left)—Explosion-proof totally enclosed fhp squir- 
rel-cage motor with ventilating system corresponding to 
design C in Fig. 3. Fig. 5 (Right)—Totally enclosed fan- 
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Fig. 3 — Progres- 
sive improvement 
in design of venti- 
lating systems for 
totally enclosed 
fan-cooled motor 
constructions. 





tional-horsepower motors are complicated by the re- 
quirements of reversibility and running clearances. For 
small fans clearances must be about the same as those 
for large fans since they are determined by a build-up 
of the same manufacturing tolerances. Performance of 
a small motor fan cannot be accurately calculated from 
its physical dimensions alone because of the wide varia- 
tion in the many empirical coefficients used. Instead it 
is calculated from the performance of similar fans. It 
can be shown as a curve of fan pressure versus the quan- 
tity of flow, such as in Fig. 1. The curve shows the 
utility ranges as determined by this particular fan and 
different motor ventilation systems. 


Various Ventilating Systems Compared 


Three basic enclosures in which motor losses must 
he dissipated are: (1) Totally enclosed non-ventilated, 


2) totally enclosed fan cooled and (3) open or drip- 


( 
proof fan cooled. The choice of an enclosure is dictated 
by the application but each enclosure has innumerable 
possible loss dissipating or ventilating systems. 

Totally Enclosed Non-\l entilated Construction: Here 
all the motor losses must be dissipated by radiation and 
convection from the outer surface and by conduction 
through the mounting if it is solid. If the amount of 
convection available were to be solely natural convec- 
tion, this construction would be impractical because such 
loss dissipation for fhp motor sizes and outer surface 
temperatures is extremely small. Actually, however, the 





cooled fhp squirrel-cage motor with ventilating system cor- 
responding to D in Fig. 3. Fig. 6 (Facing page )—Results 
of dust test on motor illustrated in cross-section in Fig. 5. 
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loss dissipation by convection is much greater because of 
the slight ambient air movement in any normal applica- 
tion. This air movement has a large percentage of varia- 
tion and a corresponding effect on the motor loss dis- 
sipation even under closely controlled conditions. For 
this reason, heat dissipation tests or “heat runs’ on 
motors employing this construction are extremely dif- 
ficult to duplicate. 

The best ventilating system for this type enclosure is 
one which causes the outside surface temperature to be 
as close to the allowable winding temperature as pos- 
sible. Such a ventilating system must be completely 
internal. Three ventilating systems for this enclosure 
are shown in Fig. 2. The system at 4 is effective if the 
distance from the stator end windings to the end flange 
is adequate; otherwise the air will recirculate around 
the end of the fan blades instead of the windings. The 
system at B is positive and the most effective even for 
a relatively short distance from the end flange. 

The system shown at C is wasteful because active 
electrical material must be sacrificed for airflow passages 
through the iron. It is poor from a dissipation stand- 
point because the general direction of airflow in one end 
is from the outside surface to the end windings, or back- 
ward, and because the rotor losses are actually dissipated 
to the end windings on the other end. The rotor is 
better left isolated since it has no insulation temperature 
limit. Furthermore, ventilating passages in the stator 
cause an increase in the temperature differential from 


FIG. 6 
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the windings to the outside of the stator, lowering thy 
outside surface temperature and rate of loss dissipation. 

In most designs, a totally enclosed non-ventilated 
motor is greatly limited in the effective utilization of 
material. Even the best system for dissipating losses is 
so poor that much extra material must be used to prevent 
the motor from overheating, thus making it uneconomic, 
inefficient and oversize. 

Totally Enclosed Fan-Cooled Construction; As in the 
totally enclosed non-ventilated construction, all the losses 
must be dissipated by radiation and convection from 
the outer surface and by conduction through the mount- 
ing if it is solid. However, in this construction the con- 
vection is forced and is many times more effective and 
consistent. For this reason, heat runs are readily dupli- 
cated with normal test precautions. 

The ventilating system may be divided into an internal 
and an external system. With a possible deviation the 
former is determined by principles about the same as 
for the totally enclosed non-ventilated construction. Ef- 
fectiveness of any external system in turn is largely 
dependent on an effective internal system. Otherwise the 
temperature differential between the windings and the 
outer surface may be very high, and the remaining 
temperature differential from the outer surface to the 
ambient air is too low to be effectively utilized. 

To be effective, any external ventilating system must 
cause sufficient quantity of air to flow at a relatively 
high velocity over the surface having the least thermal 









Fig. 7—vVentilating systems of 
increasing effectiveness for open 
drip-proof end-ventilated fhp 
motors. Fig. 8 (Facing page)— 
New positive double-end systems; 
design at C represents the best 
balance between maximum utili- 
zation of electrical material in 
an end-ventilated motor with a 
large ratio of length to diameter. 


resistance to the winding temperature, such as the shell 
over the stator. This airflow is most effectively pro- 
duced by a radial flow fan, but some means must be 
devised to overcome the tangential component of ve- 
locity and cause the air leaving the fan to flow axially 
over the outer motor surface. Several totally enclosed 
fan-cooled ventilating systems are shown schematically 
in Fig. 3. An often-used external system wherein the 
air is forced over the outer surface of the motor by 
means of a complete secondary enclosing cover is 
shown at A. This system is quite effective from a 
thermal standpoint but it utilizes excess material and 
space. 

The design at B is not quite so effective as at 1 
from a thermal standpoint but much more so in the 
overall utilization of material and space. The system 
maximum resistance is at point R so that a high ve- 
locity air jet is forced over the motor. But if this 
resistance is too great, the quantity of airflow will 
be so small that the velocity will not carry across the 
motor. Also, the air must be free from any appreciable 
tangential velocity component by the time it is ex- 
hausted from R; 
centrifugal force to leave the outer surface. In this 


otherwise, the air will have enough 


case, a relatively low velocity backflow occurs across 
the motor surface. This system has the disadvantage 


in fhp motors of making cushion-base mounting diff- 
cult and a built-in terminal board impossible. 





Fig. 9—New type of fhp general-purpose induction motor 
with ventilating system corresponding to B in Fig. 8. 
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A similar system is shown at (C) except that the 
problem of the built-in terminal board has been elim- 
inated at the expense of a pulley-end mounting that 
makes a heavy fan cover and a longer shaft overhang 
necessary. The problem of a difficult cushion mounting 
remains. An actual example of this system is shown 
in Fig. 4 for explosion-proof applications. Here the 
handicaps are alleviated by limiting the construction 
to ball bearing and a solid base. 

A new system designed to overcome the disad- 
vantages of the other systems is shown at /) in Fig. 
3. By building the fan within the motor instead of 
at either end, both ends of the motor are left free. 
The motor is enclosed on one side of the fan which 
takes cooling air in through the pulley-end flange 
as in an open motor and exhausts it over the outer 
surface from louver jets in the shell. The latter both 
straighten and throttle the air to the proper velocity 
and quantity. An added advantage in the heat transfer 
system is the fan itself which is partially exposed 
to motor ambient. The fan is a good heat transfer 
medium because of its large surface area, high air 
velocity on both sides and the negligible thermal 
resistance of the material. An actual 
this system is shown in Fig. 5. This represents the 
latest trend in thermal electrical balance for the best 
utilization of material and space. 

All of the system shown in Fig. 3 could be improved 


example of 


Ventilation— 


LTHOUGH the accompanying ar- 
£iticle has avoided reference to 
specific motor ventilating systems, 
for the record it should be stated 
that this thorough-going  analys- 
is of fhp motor ventilating  sys- 
tems leads up to present designs in- 
corporated in the new General Elec- 
tric Form G fhp motors in both open 
( drip-proof ) and totally enclosed, fan- 
cooled types. The most significant 
achievement in these designs is that 
in no case is a frame size larger than 
NEMA 56 employed for ratings 
through % hp at 1725 rpm. NEMA 48 
frame is used for %- and %4-hp rat- 
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thermally by the addition of fins in any or all airflow 
paths to increase the surface area. But the addition 
of fins is not economical unless offset by savings in 
electrical material. In most designs, however, the addi- 
tion of fins would make the motor electrically limited 
so that no electrical material saving could be made. 

Totally enclosed fan-cooled motor ventilating sy3- 
tems should be designed so that excessive dust will 
not enter the motor. In the systems shown at Ad, B 
and C in Fig. 3, the air blowing over the outer surface 
of the motor may create a slight vacuum within the 
motor. This will cause dust to filter in at the cracks 
unless the fits are extremely tight. In the system shown 
at D the louver jets cause the fan to produce a positive 
pressure in the fan exhaust cavity. Dust does not enter 
the running seal between the fan and the enclosing 
cover because of centrifugal force. Fig. 6 shows the 
results of a dust test on such a motor. 

Open Drip-Proof End-V entilated Construction; Here 
the loss dissipation is mainly from the end windings 
directly to the ambient air. Only a small portion of 
the loss is dissipated from the outer motor surface 
and through the mounting if it is solid. Heat runs 
are readily duplicated with normal test precautions. 
The best ventilating system for this enclosure is one 
with minimum material, space and mechanical compli- 
cation to balance an electrical design where the elec- 
trical material is used to the utmost. In a given diam- 
















eter, a large rating in a long stacking will require 
much more ventilation than a smaller rating in a 
shorter stacking. 

Ventilation systems of increasing effectiveness are 
shown schematically in Fig. 7, a commonly used 
single-end design with modifications on the pulley 
end. This system is referred to as single-end because 
most of the cooling is done in the pulley end. The 
switch end generally has ventilation openings but very 
little airflow through them. In variation A a natural 
flow arrangement is shown. Here the airflow area of 
the inlet and outlet openings and of the passage be- 
tween the end windings and the end flange are all 
large relative to the fan size so as not to restrict the 
air flow. In fact, air flows into the fan and out radially 
over the end windings as if there were no enclosure 
on the pulley end at all. This design makes the motor 
longer than necessary and is wasteful of material. 

To overcome this objection, at B the end flange 
has been moved closer to the end windings so that a 
restriction is developed in the air flow path. But if 
there is even a moderate restriction, much of the 
cooling air will begin to recirculate from the outlet of 
the fan back to the inlet instead of flowing around 
the end windings and out. 

Variation C in Fig. 7 shows how recirculation is 
stopped by a baffle separating the fan inlet from the 
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The Key to Reduction in Motor Frame Sizes (Editorial) 


ings at 1725 rpm. In general, rating 
for rating these are one frame size 
smaller than what any manufacturer, 
including General Electric, was using 
up to the time of the announcement 
of this new motor line (ELECTRICAL 
MANUFACTURING, April 1952, page 
160). 

The field had been left wide open 
because although three active and one 
future-design NEMA frame sizes had 
been adopted as standard, the NEMA 
Motor and Generator Section has not 
yet made horsepower and speed as- 
signments to these frames, namely 42, 
48, 56 and 66. Last year by means 
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of a field survey, ELECTRICAL MANvu- 
FACTURING undertook to find out what 
hp-speed ratings were actually being 
built into these standard frames by 
some twenty motor manufacturers. 
The results of the survey were pub- 
lished in the July 1951 issue under the 
title: “Fhp Induction Motors Made 
in NEMA Standard Frames” (reprint 
available ). 

This survey showed that frame 56 
was not reported in any rating for 
totally enclosed construction, and for 
an open rating of %4 hp at 1725 rpm 
frame 66 was invariably used. In fact, 
for a totally enclosed inclosure a num- 


ber of manufacturers were building 
their top rating in a non-NEMA frame 
larger than 66 frame, making the G-E 
achievement doubly significant. 
Weights for comparable horsepowers 
have been correspondingly reduced, 
30 per cent on the average under 
previous G-E designs (Form B). It 
is apparent from the accompanying 
article that the crux of this saving in 
active materials is the more effective 
cooling or ventilation obtained, since 
temperature rise has been limited con- 
ventionally to 40 C for 60-cycle gen- 
eral-purpose motors and 55 C_ for 
totally enclosed fan-cooled types. 







































* Italic numerals in parenthesis apply to 


ALUMINUM 





agnet wire 






Traditional use of copper as an electrical conductor is being 
challenged by aluminum on a cost basis. Recent price trends 


suggest that the initial production applications for aluminum 


magnet wire described here presage a growing field of use. 


LUMINUM has already become widely used as 
a straight conductor when space either is avail- 
able or can be had with little difficulty. In such 
applications as bus bars, underground and overhead 
power transmission, plant power distribution, building 
wire and machine control circuits, advantages are lower 
cost of conductor and reduced cost of installation. (7 )* 


references at end of article 


Simple analysis based on metal cost, density and con- 
ductivity points up the inducement, as shown in the ac- 
companying box. All standard insulations and coverings 
can be used, the only problems being a little more bulk 
and provisions at equipment terminals for a wire 2 B 
& S gage numbers larger. A full range of connectors of 
bolted and compression types are available as well as 
satisfactory soldering, brazing and welding methods. 


Aluminum as a Conductor 


FRANK EMLEY, Materials Engineering Department, Westinghouse Electric Corporation 


| ECAUSE of the favorable differ- 

ence in base metal costs, pure 
aluminum with its high electrical con- 
ductivity and low specific gravity pos- 
sesses an economic advantage over 
pure copper as a conducting material 
in many applications. The electrical 
conductor grade of aluminum (99.45 
per cent aluminum) has a minimum 
volume conductivity of 61 per cent of 
copper, and its specific gravity is 30 
per cent that of copper. 

To illustrate the economic advan- 
tage it is only necessary to compare 
conductors of each material which 
are the same length and have equiva- 
lent resistance. The cross-section area 
of the aluminum conductor must be 54 
that of the copper conductor. Even 
though the volume of the aluminum 
conductor is greater, its weight is only 
half that of the copper conductor. If 
the price per pound of aluminum is 
less than twice that of copper (at the 
present time, aluminum is cheaper 
than copper), the aluminum will pro- 
vide conductivity at less cost. 

Some of the physical and mechani- 
cal properties of electrical conductor 
grades of copper and aluminum are 
listed in the table. Where data were not 
available on EC (electrical conductor ) 


grade aluminum, the properties of 
2S aluminum were substituted since 
they are approximately equivalent ex- 
cept for conductivity. Unless other- 
wise indicated, the word aluminum 
refers to electrical conductor grade. 

Copper is greatly superior to alu- 
minum with regard to ultimate tensile 
strength and yield strength. However 
this difference is not so great when 
the breaking or yield load for equiva- 
lent conducting sections is considered 
as also indicated in the table. 

Strength values for both these 
metals decrease markedly with in- 
creasing temperature. Data on _ the 
high temperature tensile and yield 
strengths of copper and aluminum 
show the strength of copper to be 
appreciably higher at elevated temper- 
atures than the strength of aluminum. 
Furthermore, hard-drawn aluminum 
becomes completely annealed at 200- 
250 C whereas commercially hard cop- 
per does not become fully annealed 
until a temperature of 300-350 C is 
reached. 

The low strength of aluminum 
brings up some problems in connec- 
tion with its use in certain applica- 
tions. Present enameling practice for 
copper magnet wire involves string- 


ing the wire over a system of pulleys 
in a tower (which is heated to about 
400 C) so that the wire is dipped a 
number of times and dried between 
dips in a continuous operation. The 
wire is closely spaced in the towers 
and kept under some tension to pre- 
vent sagging. This equipment will un- 
doubtedly need to be modified for 
aluminum in order to avoid necking 
and stretching of the wire in the ena- 
meling tower. 

For purposes of comparison, the 
table lists minimum creep rates of 2S 
aluminum and oxygen-free high-con- 
ductivity copper under various condi- 
tions. The copper data are for 130 C 
and the aluminum data are for 125 
C so that the actual difference in 
creep characteristics in favor of cop- 
per is even greater than the figures 
in this table indicate. These data il- 
lustrate the unfavorable creep charac- 
teristics of aluminum as compared to 
copper. 

The lower creep strength and high 
thermal expansion of aluminum are 
disadvantages which present serious 
objections to the substitution of alu- 
minum for copper in many applica- 
tions. Conductors which are highly 
stressed in service or which are sub- 
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Annual average price-per |b 


(From American Metal Market, March 7, 1952) 


1935 1940 1945 1950 


Average prices of copper and aluminum during recent years have diverged suf- 
ficiently to provide a substantial margin in favor of aluminum. And for equal 
conductivity an aluminum conductor is only half the weight of copper. 


Savings in metal cost—combining half the weight and 
lower cost per lb—offer a strong economic incentive, 
particularly when compared with the growing spread 
between basic prices for aluminum and copper. Average 
prices have crossed in recent years as shown in the 
20-yr chart above. 

Cast aluminum has become widely used in rotors for 
induction motors, where the high conductivity combined 
































Aluminum* Copper> 
jected to large temperature variations 1s . arom a sn ae 
| where longitudinal movement is _re- ensile strength, psi 12,000 27,000 34,000 50,000 
stricted could hardly be considered as Yield strength, 0.2% offset, psi 4,000 24,000 8,000 45,000 
good applications for aluminum. Elongation in 2 in., per cent 45° 15° 45 6 
| In many insulated conductor appli- Hardness, Brinell, 500 kg, 10 mm ball 23¢ 44¢ 40 92 
cations where temperature rise is the Shear strength, psi 9,500¢ 13,000¢ 23,000 28,000 
oe —— Seen: it should Endurance limit at 5 x 10° cycles, psi 5,000¢ 8,500° 10,000 13,000 
: ee ptdigg nop conductor —_—_Strength/weight ratio, Tensile 40,000 90,000 = 34,000 = 50,000 
: ee See eS =| Raat ae 8) Yield 13,300 ~—-80,000 8,000 45,000 
emper: , . : : se os : 
E eg el es Bia ec Volume electrical conductivity, % IACS 61 61 101 99 
of the larger surface area sf in ols Conductivity /weight ratio (wt. of Cu - 1) 200 200 101 99 
5 minum conductor. In such instances, Strength /conductivity ratio Tensile 20,000 45,000 34,000 50,000 
the cross section of the aluminum con- (conductivity of Cu Yield 6,600 40,000 8,000 45,000 
: ductor can undoubtedly be somewhat Modulus of elasticity, psi 10,000,000 17,000,000 
cs less than 1.64 times that of an equiva- Specific gravity 2.7 8.94 
. lent copper conductor, but each design Thermal conductivity, cal/sq cm/cem/°C/sec 0.55 0.934 
a will require individual consideration Specific heat, calories/gm/°C 0.226° 0.092 
)- = — — — = Coefficient of linear expansion, per °C 23.1 x 10-* 16.8 x 10°¢ 
. high iael a Ae teas Stoon Coefficient of electrical resistivity, per °C 0.00403 0.00392 
= characteristics of aluminum may make Melting range, —_ s arte aan 
é it desirable in many instances to oper- 6 = . ' 
ate aluminum conductors at a some- Elevated Temperature Properties 
z oe lower temperature than would Minimum creep rate, in./in./hr 
re on pete hp Png 28 Stress, psi Copper,? at 130 C 258 Aluminum, at 125 C 
' ; , > ~coeimcie e- \y hard Yhard hard 34 hard 
a sistance of aluminum is very close to 7,000 a x 10-* si x 10-* 1.0x 10-5 $0 x 10-5 
o that of copper as shown in the table. 16,000 3.6 x 107 
re The resistance of the two metals re- * Electrical conductor grade aluminum except where otherwise noted 
; mains practically constant over the » Electrolytic tough-pitch copper 
b- © 2S Aluminum 


temperature range from 20 to 100 C. 
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Typical Physical and Mechanical Properties 


4 Oxygen-free high-conductivity copper 


with the low melting temperature of aluminum has of- 
fered a lower cost method. (2) This use of aluminum 
is increasing rapidly and is being extended to larger 
motor sizes. Cooling fans are often cast integral with the 
rotor bars and collector rings. 

A more complex problem is presented by aluminum 
conductors in electromagnetic circuits, but with the same 
general advantages of cost savings and reduction in 


Room Temperature Properties 
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ANY, 
Designed For 
Aluminum Coils 


weight. While the general shortage of copper for civilian 
products has given some added incentive to consider 
aluminum for magnet wire, it is the long term supply 
and price situation that seems to be providing the im- 
pelling reason in most instances to consider the change. 

Major problem in designing for use of aluminum 
magnet wire in magnetic circuits is providing for the 
added coil cross section required. For the same ampere 
turns and resistance, conductor cross section must be 
increased about 50 per cent. This normally would call 
for an increase in diameter of the electromagnetic cir- 
cuit, and an increase in size of the part. Weight savings 
in changing from copper to aluminum would be offset 
to a varying extent by the added weight of the larger 
iron and structure. 

Another approach might be to hold the winding area 
the same but increase the length to obtain the same 
magnetomotive force. Thus the diameter could be held 
the same but the length would increase, again decreas- 














many 
General Electric motors, A, for 
home laundry equipment have now 
been produced with aluminum stator 
windings. Change over from copper 
to aluminum was made with no change 


thousands of these in the lamination but the stack height 
was increased 25 per cent. There 
were no changes in motor diameter or 
mounting, and the performance of 
the aluminum-wound motor met all 


application requirements. Field  ex- 


precision-wound instead of layer-wound coils, for ex- 
ample. 

3. Modifying the shape of the winding cross section. 

None of these are new factors in design. For every 
copper winding each design had to be worked out 
through calculation, engineering test and design refine- 
ment. Changing from copper to aluminum merely means 
some different constants to work with which could be 
expected to result in a design differing in some details. 
And the compromises made will be further influenced 
by the relative importance given to cost and weight re- 
duction in the redesign. 

Aluminum magnet wire is still in its development 
stages to a considerable extent—as compared with the 
current copper wire situation. Techniques and equip- 
ment for high-speed wire drawing are not fully devel- 
oped for aluminum, Annealing temperatures and times 
are different and the reduced tendency to work harden 














calls for different annealing schedules; some temper 
ing potential weight savings. 
For most applications, how- Physical and Electrical Properties of Bare Aluminum Wire 
ever, the practical answer 7 N RTA ee = es ee a 
— ominal Lb per Ohms per 
may be a combination of these co __diameter | Avea cw vi 1000 ft. _ Ft per Ohm | Ohms per Ib 
two approaches, particularly 6 0.1620 26240 24.15 0.0268 
Sek aia lie A 7 0.1443 20820 19.16 0.0426 
' er design tor a 8 0.1285 16510 15.2 0.0678 
copper conductor was highly 9 0.1144 13090 12.04 0.1079 
developed and was efficient in 10 0.1019 10380 9.56 0.1714 
intial aiehlR le, aan 11 | 0.0907 8230 7.57 0.273 
eof avadable space. 12 0.0808 6530 6.01 0.434 
Potential savings in con- 13 0.0720 5180 4.77 0.687 
thin dunt ae 14 0.0641 4110 3.78 
or co ind weight with 15 0.0571 3260 3.00 
aluminum do put a higher 16 0.0508 2580 2 38 
premium on refinements in 17 0.0453 2050 1.89 
design. In motor design, for 18 R085 L620 L493 
ite eres, 19 0.0359 1290 1.19 
example, more effective use 2 0.0320 1020 0.942 
of winding space may be 21 0.0285 812 0.748 
obtainable by such steps as: 22 0.0253 640 0.589 
‘ ‘ge : 0.0226 511 0.470 
a Selecting iron materials 0.0201 404 0.372 
permitting higher flux den- 0.0179 320 0.295 
it js Be 0.0159 253 0.233 
sities o r 27) - 
ities, O1 pushing flux den 0.0142 202 0 186 
sities up to maximum levels. 0.0126 159 0.146 
5 << sae 0.0113 128 0.118 
2. Using winding methods 0.0100 100 0.0920 10900 








giving higher space factors; 


Table supplied by Belden Manufacturing Company Chicago 
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perience has shown that the motors 
stand up better than the design life 
requirement which was less than 1 
per cent failure in 5000 hr (about 
10 yr in normal service). 

In transformers and ballasts de- 


often is desirable, and may be obtained by partially an- 
nealing or by further cold work after a full anneal; one 
method or the other will in time prove to be the most 
desirable. 

Although enamelled aluminum wire has been pro- 
duced in sizes down to 0.0031 in. in limited quantity 
(and at high cost) the practical size limitation for mag- 
net wire applications is generaly given as 0.0159 in, or 
No. 26. In finer sizes the combination of low strength 
during enamel baking and low strength in winding in- 
creases production costs substantially. 

Most of the leading suppliers of copper wire admit an 
active interest in the new field of aluminum magnet wire, 
but none have yet published price lists. General Electric 
Company, Bridgeport, Conn., currently offers to supply 
aluminum wire in sizes from No. 15 (0.057 in.) down 
to No. 25 (0.0179 in.) inclusive in round, heavy single 
Formex. One supplier, who asks that the name be with- 
held, says that orders are accepted only on specific in- 


signed by General Electric’s Specialty 
Transformer Department, primary 
windings in this neon-tube transform- 
er, B, were changed over to aluminum 
four years ago; both windings in the 
mercury-vapor lamp ballast C were 


converted to aluminum last year. Cop- 
per leads are joined to aluminum coils 
by soldering; for protection against 
corrosion, the joint is sealed with 
varnish or embedded in asphalt fill- 
ing. LEE 


quiries; another one (name also withheld on request) 
states that they are prepared to supply the following 
kinds of aluminum wire in sizes from No. 8 (0.1285) 
down to No. 26 (0.0159) inclusive: 

Bare aluminum 

Single and double cotton covered 

Single and heavy Formvar 

Single cotton heavy Formvar 

Single and double glass fiber 

In general, suppliers of aluminum magnet wire have 
not yet had sufficient experience to set up specifications 
and price schedules as complete as exist for copper. 
Formvar-covered wire is the most popular type and 
probably will be the first kind to be offered under com- 
mercial specifications. 

Size ranges generally available in aluminum are still 
limited to around 0.0159 in., with finer sizes tending to 
give trouble in enamelling. Present furnaces used in 
enamelling copper wire place more tension on fine alumi- 





Joint Compounds Reduce 
Contact Resistance 


ETROLATUM alone as a joint compound for com- 
pression terminals falls far short of producing a 
satisfactory joint between a stranded aluminum conduc- 
tor and its terminal. The addition of a metal powder 
to the compound reduces the millivolt drop both initially 
and after heat cycling-as.shown by. these data_supplied 
by Aircraft-Marine Products Inc., Harrisburg, Penna. 
These probability curves show the distribution of meas- 
ured values on four lots, of terminals, each with a 
different joint compound, before ‘and. after 23 heat 
cycles. 

Test specimens were No. 4 tin-plated copper terminals 
crimped to No. 4 stranded aluminum wire composed 
of 105 strands of No. 24 wire. Each heat cycle consisted 
of 23 hr at 100 C followed by 1 hr at room temperature. 
Millivolt drop was measured under rated current of 
100 amp. Compounds identified as Nos. 2, 3 and 4 are 
standard types specified for use in compression joints 
and, while not identified, are all commercially avail- 
able. . oOOGB 
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MORRIS BRENNER 
Technical Service Engineer 
Burndy Engineering Co. 


( NE of the big problems encountered in the switch- 

over from copper to aluminum in fractional-hp motors 
is how to make a good aluminum splice. A dependable 
method of joining aluminum-to-aluminum or aluminum-to- 
copper must break down the high resistance oxide film 
on the aluminum, eliminate the problem of electrolytic 
corrosion, and take into account the relative softness of 
aluminum as compared to copper. 

On copper-wound motors splicing was no major problem; 
but copper techniques could not be applied to aluminum. 
The standard high-speed soldering methods developed for 
copper are not suitable for use on aluminum, or aluminum- 
to-copper. When using aluminum conductors soldering is 
no longer high speed, the possibility of cold joints is in- 
creased, and in general the quality of the joint depends too 
much on operator judgment and skill. 

To cover the service the motors shown here are intended 
for, it was necessary to be certain that the joints would 
stand up in relatively high humidities and be capable of 
carrying the starting currents. Investigation indicated that 
the answer was a flow-tinned pure copper compression 
splice, filled with Penetrox “A,” a petrolatum-base com- 
pound with small zinc particles in suspension. It was the 
most economical design capable of meeting the usage 
intended for the motor and which lent itself to production 
line installation. 

Four conductor combinations were accommodated by one 
connector: 

Solid 0.032 in. aluminum wire to solid 0.032 in. alumi- 
num wire 

Solid 0.032 in. aluminum wire to stranded 0.046 in. 
copper wire 

Solid 0.048 in. aluminum wire to solid 0.048 in. alumi- 
num wire 

Solid 0.048 in. aluminum wire to stranded 0.046 in. 
copper wire 

These connections are installed with one set of longi- 
tudinal indent dies. The depth of indent is set so that all 
combinations of conductor can be satisfactorily crimped 
with one die setting. 


num wire than it can take. As compared with copper, 
aluminum is both lower in strength at room temperature 
and loses a greater proportion of its strength at elevated 
temperature. But this problem of reducing the tension 
and drag to levels fine aluminum wire can stand will un- 
doubtedly be licked. 

Advantages in cost reduction and weight saving tend 
to become less marked in the finer sizes, suggesting that 
there may be, in time, some logical minimum size of 
aluminum magnet wire. In sizes under 0.010 in. for 
example, the base price of the metal becomes small in 
relation to “size extras,” and the savings in base metal 


Production Application of Compression Terminals on 


1 
For the same resistance’: 

an aluminum conductor as 8. 1.25 times the diameter, and 
4 


WALTER GIBSON 
and Methods Planner, General Electric Co. 
De Kalb, Illinois 


Steps in the terminating operation as illustrated here are: 

1. Tin-plated sleeves are installed on No. 18 stranded 
copper cables. Operator in background is assembling sleeves 
to the stripped copper lead; operator in foreground is in- 
stalling connectors with a pneumatic press. 

2. Formvar insulation on 0.048 solid aluminum wire from 
the stator coil is softened in a flame. 

3. Softened insulation is stripped by pulling the wire 
through a pair of fine files which at the same time roughen 
the aluminum to aid in making a better joint. 

4. Solid aluminum conductor is then crimped to the 
connector already attached to the stranded copper lead. 

5. All terminations are now completed and _ stator is 
ready for final assembly. 

Hundreds of thousands of motors with these connections 
have been in use all over the country for over a year now 
and servicing has remained the same as when copper- 
wound motors were used. OoOOd0 





cost lose significance. Also the weight of the insulation 
becomes large enough in proportion to the total that 
the weight reduction effected by the lower density con- 
ductor is largely offset. 

No serious problems appear in applying any of the 
standard coatings, insulations or servings regularly used 
on copper. Some changes in technique are no doubt 
necessary, such as more effective cleaning of the alumi- 
num wire. Insulations requiring baking at higher tem- 
peratures add to the problems already being faced in 
reducing tension loads on fine wire. 

In winding, the reduced tendency of aluminum to 


. Two gage sizes larger than copper 
1.6 times the circular mil area 


. Half the weight of a copper conductor. 
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Stranded Copper Leads to 






















work harden is an advantage in getting the wire to lay 
down and form solid coils. Winding speeds are generally 
the same as for similar coils using copper wire, but some 
care may be necessary to avoid nicking the softer alumi- 
num wire is laying it over sharp corners on mandrels. 
Initial experience in winding aluminum motor coils has 
indicated no basic change in methods long used for 
copper conductors. 

But there is a real problem in making connections. 
There are no simple, easily learned, low-cost soldering 
techniques such as those satisfactory for copper. Prac- 
tical aluminum soldering methods are available but more 
skill and vigilance is required. Satisfactory compression 
terminals for aluminum wire are available but the cost 
is necessarily higher than for a simple solder joint on 
copper. Brazing, fusion and cold welding also offer 
possibilities at higher cost per connection. In brazing or 
fusion welding of copper and aluminum, the brittle 
characteristics of the copper-aluminum interface detracts 
from the strength of the connection. 


MAY 1952 


Aluminum Motor Coils 


One phase in this conector problem is the ever-present 
possibility of electrolytic corrosion where aluminum and 
copper (or brass) meet under ordinary atmospheric 
conditions. The wide difference between aluminum and 
copper in the electrochemical series invites rapid attack 
in the the presence of moisture. For large sections, rates 
of attack may require quite a long time to affect the cross 
section ; for fine aluminum wire the same rate of attack 
might go right through the conductor in a short time. 

Sut somewhere in the circuit, the aluminum conductor 
will of necessity meet copper. Usual thinking on the 
part of designers is to assume responsibility for this 
junction within the product where it can be controlled, 
tested and supervised. Thus it is common practice to 
join copper leads to aluminum windings and bring these 
copper leads out as terminals, or to usual copper or brass 
terminal boards. Then, the copper-aluminum junction is 
adequately protected within the product by various 
methods, The joint may be embedded in a compound in 


(Continued on page 312) 
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HGTV BERING 


HE relationship of engineering enrollments to the 
overall critical shortage of engineering personnel 
is, of course, obvious. Based on several recent 
studies by the U. S. Office of Education, Federal Secu- 
rity Agency, here are some summary facts: 

In the fall of 1951, there were 145,997 undergraduate 
engineering students enrolled in the 192 institutions 
offering the first degree in engineering. At the same 
time there were 19,640 graduate students enrolled in 
124 institutions offering advanced degrees in engineer- 
ing. As compared with the previous year, the number of 
undergraduates has declined 9.6 per cent. At the grad- 
uate level, an increase of 5.2 per cent was reported. 

The decline in the total number of engineering stu- 
dents in 1951 from 1950 was not nearly as sharp as that 
which occurred in the total male enrollment in all 
institutions of higher education. About 8 per cent fewer 
engineering students were enrolled as compared to a 
10.9 per cent drop in total enrollment. Possibly the 
principal reason for the smaller decline in the number of 
engineering students was the fact that freshmen engi- 
neers increased 15.4 per cent in the face of a general 
decline of total male freshmen of 12.3 per cent. For the 












Total all curricula 









STATISTICS 





Table I—Undergraduate Engineering Students Enrolled in 
U. S. Schools as of October 5, 


(A selected tabulation) 


Total number enrolled for their first engineering degree 


5th yr. 5th yr. Part-time Special degrees conferred 

of 5-yr. of coop- day and day and ‘Totals 1950-51 
Engineering No. of curric- erative evening evening . 
curriculum schools Ist yr. 2nd yr. 3rd yr. 4th yr. ulum program students students Men Women Men Women 


U.S. schools 192 39,571 26,741 27,545 30,722 10: 
Aeronautical 55 1321 861 797 823 
Electrical 16] 6083 5583 5681 6120 
Engineering 
mechanics 2 7 8 23 
Engineering 
physics 37 255 347 376 356 
General 
engineering 11 1112 707 700 700 
Mechanical 158 6542 6044 6472 7329 
*Covers all U. S. Schools that supplied data. Source: Circular No. 338, U. S. 
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first time since 1946 the freshman class in engineering 
has resumed its traditional position as the largest of 
the four classes. 

During the year ending June 30, 1951, the engineer- 
ing schools conferred 41,893 bachelor’s degrees in engi- 
neering, 5156 master’s and professional degrees, and 
586 doctorates. The number of bachelor’s degrees con- 
ferred in 1951 was about 20 per cent below the previous 
year. Master’s and professional degrees increased 5.1 
per cent and doctorates 18.6 per cent. Bachelor’s de- 
grees in engineering constituted 10.9 per cent of all first 
degrees conferred; master’s and professional, 7.9 per 
cent ; doctorates, 8.0 per cent. 

By class level, the distribution of undergraduate en- 
rollment (exclusive of students enrolled in fifth year of 
5-year curriculum, cooperative program, part-time day 
and evening students, and special students) was as fol- 
lows: freshmen, 31.8 per cent; sophomores, 21.5 per 
cent ; juniors, 22.1 per cent; and seniors, 24.7 per cent. 

The four undergraduate curricula in which the largest 
numbers of students enrolled were: mechanical engi- 
neering, 27,134; electrical engineering, 24,564; civil 
engineering, 19,744; and chemical engineering, 11,576. 


1951* 












No. of first eng’g 





1880 =15,998 2206 §=145,436 561 41,816 i? 

39 218 6 1078 13 1263 8 

163 2457 515 Zi,ott 51 9376 9 
37 L 20 

7 21 6 1392 8 109 2 

782 9 4005 9 1029 2 


631 3296 166 31,029 65 10,741 11 


of Education. 


ELECTRICAL MANUFACTURING 






Number 4 in a series on the critical shortage of engineers. 


Number of graduates available to industry will drop 
steeply by 1954 but some supply relief is expected 


by young engineers returning from military service. 


Compared with the fall of 1950, there were 8582 fewer 
students enrolled in mechanical engineering ; 7626 fewer 
enrolled in electrical engineering and 4713 fewer in civil 
engineering. 

Among the various types of engineering curricula, 
more schools offered programs in electrical engineering 
than in any other field. One hundred and sixty-one insti- 
tutions reported enrollments in electrical engineering, 
159 in civil engineering, 158 in mechanical engineering 
and 118 in chemical engineering. 

These data are based upon a survey made in Octo- 
ber, 1951, of all institutions listed in the U. S. Office of 
education Directory of Higher Education reporting in 
the 1950-51 degree survey that they conferred degrees 
in engineering. The study was conducted under the 
joint sponsorship of the U. S. Office of Education and 
the American Society for Engineering Education. A 
condensation of these data appears in Table I. 

How many engineering graduates might reasonably be 
expected to be available for industry during the next 
two or three years? Table II provides an estimate first 
published in the U. S. Office of Education Circular No. 
296, June 4, 1951. This table was based on the Office 
of Education’s own statistical information and on a 
survey conducted by the Engineering Manpower Com- 
mittee. It is interesting to note that the conclusions 
coincide with predictions made by Henry H. Armsby, 
associate chief for engineering education, U. S. Office 
of Education, at the June 1950 National meeting of 
\SEE in Seattle that a graduating class of about 38,000 
was indicated in 1951; 26,000 in 1952; 20,000 in 1953; 
and a general annual average of about 17,000 from 1954 
to about 1960. Against these figures, the latest revised 
annual peace-time need for engineers is of the order of 
30,000 (Bureau of Labor Statistics). 

In Table II, the figures in column 4 indicate the num- 
ber of new college graduates available to industry each 
year up to 1954. The numbers shown in column 5 are 
based on the assumption, which is probably over- 
optimistic, that in 1953 the engineering graduates of 
the class of 1951 who were called to military service 
when they graduated will be returning to the engineering 
profession, having completed their term of military serv- 
ice. In other words, the 19,000 indicated in column 5 
for the year 1953 is the difference between the numbers 
in columns 2 and 4 for the year 1951. Similarly, the 
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14,000 in column 5 for the year 1954 represent the dif- 
ference between the figures in columns 2 and 4 for the 
year 1952. 

A sampling study of engineering enrollments for the 
fall of 1951 has been completed in behalf of the Engi- 
neering Manpower Commission. The sample consists of 
50 land-grant colleges which in 1950 enrolled about 
42 per cent of all the engineering students in the United 
States, so the sample is probably a reasonably repre- 
sentative one. 

In these 50 institutions, the 1951 fall freshman class 
was about 115 per cent of the 1950 freshman class. If 
this percentage holds for all institutions, the total fresh- 
man class in the fall of 1951 would exceed the 36,000 
estimated in the spring of 1950. 

The sampling indicates that sophomores constitute 
78 per cent of the preceding year’s freshman class. lf 
this ratio prevails, there will be a sophomore class of 
27 000. 

The present junior class constitutes 84 per cent of 
the 1950 sophomore class. If this ratio holds, the junior 
class will contain 27,000 students. 

Seniors constitute 84 per cent of the 1950 junior class, 
which compares with 91 per cent and 86 per cent in the 
two preceding years. This percentage will mean a senior 
class of 29,000 plus 1000 fifth-year students. If “normal” 
attrition applies, this should result in a graduating class 

(Continued on page 356) 


“Table I1i—Number of Young Engineers 


Available to Industry* 
(Estimated to nearest thousand) 


Number 
of new Number Total 
Per cent graduates returned number 
Engineer- liable for  avail- from avail- 
ing military able to military able to 
Year graduates service industry service industry 
(1) (2) (3) (4) (5) (6) 
1951 38 50 19 
1952 26 55 12 
1953 75 5 
1954 17 3 


*Source: Circular No. 296, U.S. Office of Education. 































































































































































































































































































Small, 


transformers 


inexpensive current 


designed for 
both indoor and outdoor use. 


NTRODUCED two years ago for 

indoor current transformers, the 
butyl molding process has now been 
applied to an entirely new line of 
current transformers for both indoor 
and outdoor application. Announced 
by the Meter and Instrument Depart- 
ment of General Electric Co., these 
600-volt transformers can be used for 
operating meters and instruments and 
can be used on single-phase, two and 
three-wire circuits and polyphase cir- 
cuits. Purpose of the design program 
was to make possible reduction of 
customer stock requirements, thus 





Molded butyl insulation provides pro- 
tection for either indoors or out in this 
General Electric current transformer. 
Secondary terminals, at top, can be 
reversed so that metering leads can 
be attached from either side. White dot 
near top of right side is a permanent 
polarity indicator. 
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DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


Butyl Molded Current Transformers 


cutting inventory costs. 

Although butyl had been used for 
indoor transformers, and possessed 
properties that seemed to indicate its 
use for outdoor units, three problems 
had to be investigated before the final 
design could be determined: effects 
of water penetration, method of seal- 
ing butyl to metal parts, and surface 
voltage creepage. 

It was found that butyl] insulation 
combines low moisture absorption, 
good corona and sunlight resistance, 
excellent adhesion to copper, low 
power factor and good resistance to 
mechanical damage. Expensive porce- 
lain and metal cases are unnecessary, 
and it is possible to design compact 
units meeting standard mounting di- 
mensions for indoor service that are 
weatherproof for outdoor use. 

Butyl gum is a synthetic elastomer 
that has good chemical stability and 
resistance to oxidation. To adapt the 
gum for transformer insulation, it is 
mixed with fillers, vulcanizing agents 
and plasticizers. The butyl serves the 
triple purpose of insulation, support 
and casing. 

It was determined early that butyl 
made a satisfactory moisture seal 
when in contact with copper or bronze. 
The tentative design indicated that 
the only parts that would protrude 
through the butyl envelope were the 
secondary terminals and the mount- 
ing feet. The bronze terminals offered 
no problems, but it was desired to 
have the strength of steel in the 
mounting feet. Both sealing and 
strength requirements were met by 
copper plating the steel feet. 

To prevent water penetration 
through the butyl envelope, an addi- 
tional %-in. thickness of butyl, over 
and above that required for electrical 
insulation, was included in the de- 
sign. This extra thickness is a sacri- 
fice layer and is more than enough 








to absorb all the moisture that might 
penetrate butyl under the most ex- 
tended and severe weather conditions. 
Other tests showed that surface 
voltage creepage could be influenced 
by moisture and dirt. Further tests 
showed that under the worst possible 
conditions of moisture and dirt, volt- 
age creepage would not occur at po- 
tentials below 400 volt per in. This 
figure, with a suitable safety factor 
was taken as a design constant. 
The core is wound from a continu- 
ous strip of oriented-grain, silicon 
steel having highly directional prop- 
erties; core losses are low and _ per- 
meability high in the direction of 
rolling. Full advantage is taken of this 
property by the design and the core 
is annealed after winding to relieve 
all stresses. The core is cradled in the 
base and a metal band is wrapped 
around its circumference and welded 
to the base. The base is made of steel, 
with the legs copper plated; welded 
construction insures rigidity. Key- 
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This unit is ready to be preheated and 
placed in the mold. It will then be 
coated with butyl which will act as 
insulation, support and casing. 
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High Impact Styrene 


holes are provided in the feet to fa- 
cilitate mounting by bolts or screws. 
Core and base are insulated after as- 
sembly, and the secondary is torroid- 
ally wound with Formex wire. 

The core and winding unit is pre- 
heated to promote even flow of butyl 
in the mold, and then placed in a 
mold that is evacuated so there can 
be no air pockets formed in the insu- 
lation. Uncured butyl is forced into 
the mold under controlled pressure 
and temperature. After cure, excess 
molding flash is removed, secondary 
hardware and nameplate are added, 
and permanent, raised polarity mark- 
ers are painted white. 

The secondary terminals are fixed 
bronze studs. A molded phenolic 
piece between the two terminals 






Analog computer based on 
revolving-field theory cuts 
design calculation time and 
saves sample 
pense. 


building ex- 


CYRIL G. VEINOTT 


Manager, Induction Motor Section 
Industrial Engineering Dept. 
Westinghouse Electric Corp. 





ODERN industry has increased 
its productivity by mechaniza- 
tion of manufacturing operations. More 
recently, there has been a tremendous 
upsurge in the use of business ma- 
chines to perform clerical and account- 
ing tasks. Among the new comput- 
ing devices is an all-electronic motor 
network calculator, called MONECA 
for short, developed to simplify and 
speed performance calculations on 
motors. 
Single-phase motors comprise the 
large majority of electric motors being 
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Butyl Molded Current Transformers 
Calculator for Motor Performance 
Surface Roughness Standards 
Protecting Magnet Wire 


Recruiting Engineering Talent 
















Transistor of New Design 


Bibliography on Servomechanism Design 


And many other new ideas and developments. 





serves as a mounting block for the 
short-circuit device and as a base for 
the molded phenolic terminal cover. 
The cover is designed so that it can- 
not be put in place or sealed with 
load leads connected unless the short- 
circuit switch is open. The secondary 
terminal block is designed reversible 
to permit metering leads to leave from 
either side. 

Since the minimum creepage dis- 
tance between the primary window 
opening and the secondary terminals, 
and between the primary and the base 
is 3 in. for this 600-volt transformer, 
there is no danger of creepage. The 
window diameter is 2 in. for all rat- 
ings. No primary winding is supplied 
since the line conductor passed 
through the window serves as the 


Caleulator for Motor Performance 


made today. Curiously enough, it 
takes from two to four times as long 
to make a performance calculation on 
a single-phase motor as it does on a 
polyphase motor. As a result, many 



































roughness values. 










Nickel Plating Aluminum 
Current-Limit Control of Inertia Loads 
Molded Circuit-Breaker Closing Arm 


Immersion Heater Improves Washer 


Surface standards 


Culminating a seven-year joint project between the General 
Motors Research Laboratories and Chrysler Corporation Engi- 
neering Division, announcement has been made that precision 
reference standards of surface finish will soon be made available 
to all industry. Master standards have been prepared on gold 
blocks by a method developed at GM Research which accurately 
rules lines up to 10,000 lines per inch, thus providing a constant 
roughness over the entire gage surface. The F. A. Ringler Co. 
of New York City has undertaken the manufacture of replicas 
of these standards through an electroplating process. First rep- 
lica block to be made available will be a combination of five 


transformer primary. 

These 600-volt window-type cur- 
rent transformers are designed to carry 
200 per cent of rated primary cur- 
rent continuously. The three ratings 
of the standard models: 200:5, 400:5 
and 600:5 amp, are obtained by pass- 
ing the line conductor through the 
window once. Other ratings can be 
obtained by looping the primary con- 
ductor two or more times through the 
window. When used as a three-wire 
transformer, the two outside conduc- 
tors are passed through the window, 
one conductor being in a reversed di- 
rection. Insulation is sufficient for 
operation with a bare conductor on 
circuits 600 volts and below. With 
an insulated conductor it can be ap- 
plied to higher voltage circuits. 000 





calculations that should be made are 
left undone. 

An analog-type computer was felt 
better suited to this application than 
a digital type. There has been a de- 























































































































































































































































DeEs G N T R 


cided trend toward the development 
of machine theory in terms of equiv- 
alent networks. Most of these could 
be set up directly on a network com- 
puter. The engineer-operator is thus 
given a graphic picture of the machine 
as a network. He can see instantly the 
effect of changing any one, or any 
combination of factors, on any charac- 
teristic of the motor desired. Young 
engineers using the calculator have 
testified that it has helped them great- 
ly toward a better understanding of 
motor theory. 

MONECA was developed primari- 
ly around an equivalent circuit for a 
capacitor motor which has never be- 
fore been published, so far as the 
author is aware. This circuit is based 
upon the revolving-field theory as de- 
veloped by Morrill in 1929. However, 
all circuits are brought out to a com- 
mon panel to permit the calculator 
to be connected for any desired cir- 
cuit. It has been used to compute 
several circuits other than the original. 
A removable schematic circuit under 
an acrylic resin panel guides the 
operator. All readings are taken with 
the same set of instruments. Readings 
can be of scalar or vector quantities; 
vectors can be read in either rectan- 
gular or polar form. Once a particular 
motor is set up, the operator can per- 
form all normal calculations without 
moving from his chair. Calculations 
are from two to ten times as fast as 
longhand calculations, and the more 
complex and difficult the calculation, 
the more time is saved. Calculation 
of a permanent-split capacitor motor 
with a double-deck rotor would be 
very tedious and time-consuming long- 
hand; MONECA makes this a simple 
task. 

To calculate any desired motor, the 
first step is to set the calculator im- 
pedance to correspond to the funda- 
mental constants of the motor. Those 
include: resistance and leakage react- 
ance of each primary winding, capaci- 





lim JKT 1a 


















































Equivalent network circuit i 





‘“--/:/ transformer 


EN D §5 








Once the controls are set for the constants of a particular single-phase motor, 
all normal calculations are performed by the operator without moving from 
his chair. All readings are shown on the three meters on the sloping panel, 
and the effects of changing one or more variables can be noted instantly. 





tor rating and power factor, rotor leak- 
age reactance, magnetizing reactance 
and iron losses. There are only two 
settings that change with slip when 
the usual assumption of constant “con- 


stants” is made. Forward and _ back- 
ward torques are read independently 
and directly in synchronous watts. 
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Starting at the top of the left-hand row 
of panels, the controls are for: mag- 
netizing reactances, primary windings, 
rotor circuits, extended ranges for ro- 
tor circuits, and iron-loss control. Mid- 
dle panels starting at top are: blank 
for future use, bottom-cage rotor cir- 
cuits, main-winding generator, meter- 
ing system controls. Right-hand panels 
are: blank for future use, capacitor, 
auxiliary-winding generator, winding- 
connection switch, and line switch. All 
circuits are brought out to the panel in 


the pedestal. 


The meters simultaneously show the 
strengths of both forward and _back- 
ward fields, as well as rotor currents 
induced by these fields. Readings need 
be taken of only those items desired. 

Other quantities that can be read, 
either directly or with a supplemen- 
tary slide-rule operation include: watts 


Volts impressed on main phase, usually line volts. 
E,—Volts impressed on auxiliary phase, usually line volts. 
I 4m—Main-winding current. 
1 ,.—Auxiliary-winding current. 
K—Ratio of effective turns in auxiliary and main windings. 
E;—Volts induced in main winding by forward-revolving 
field component. 
E,—Volts induced in main winding by baekward-revolving 
field component. 
C—Capacity in mfd in series with auxiliary winding. 
Z;—Apparent impedance of rotor to forward field, includ- 
ing magnetizing reactances. 
Z,—Apparent impedance of rotor to backward field, in- 
cluding magnetizing reactances. 
Primary impedance of main winding. 


Zia—Primary impedance of auxiliary winding. 






simplified form for a eapacitor motor with two windings in space quadrature. 
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input to either winding; current to 
either winding; impedance drop in 
either winding; copper loss in either 
winding; magnetizing current to set 
up either revolving field; capacitor 
volts; auxiliary-winding volts; forward- 
sequence component of stator current; 
backward-sequence component of sta- 
tor current; vars input to either wind- 
ing; double-frequency pulsating 


New molded fibre returnable 
container gives greater pro- 
tection than wood cases 


W. C. KRATZ and 
T. R. POLGLAZE 
Anaconda Wire & Cable Company 
Muskegon, Mich. 


SERS and manufacturers of mag- 

net wire long have been plagued 
by the problem of rough, and some- 
times abusive treatment that ship- 
ments of magnet wire undergo. Ana- 
conda Wire & Cable Co. decided 
about a year ago to find a solution by 
making the magnet wire container 
itself more resistant to abusive han- 
dling. 

With conventional returnable pack- 
aging, Fig. 1, magnet wire is sus- 
ceptible to the following types of 
damage: 

1. Bending or damage to the spools 

and flanges affecting payoff. 


2. Damage to wire by spools hop- 
ping in transit. 
3. Dirt, dampness or damage to 


wire from improper storage con- 
ditions in the plant. 


These were the major causes of 


damage in transportation and storage, 
but the container must meet certain 
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Fig. 1 (left)—Conventional “returnable” wood shipping 
case for a shipment of eight 6-in spools of magnet wire. 
Separate lid is held by a single steel strap. Fig. 2—New fibre 


torque; for double-deck rotors, for- 
ward and backward torques develop- 
ed by the bottom cage only, also the 
currents in the bottom cage. 
Deep-bar effects can be taken care 
of. If the leakage reactance is a known 
function of current, it is easy to make 
a trial calculation, note the current, 
and correct the reactance accordingly. 
Cut-and-try processes are practical 


Protecting Magnet Wire 


other requirements: 
1. It must be “returnable” with a 
load of empty spools. 
2. It should not have sharp corners 


that would injure hands or 
clothing. 

3. It ought not be a splinter haz- 
ard. 

4. Interior packing should be elim- 
inated. 

5. Hand holes are needed for easy 
lifting. 


6. Spools in the container should 
be easy to remove without dan- 
ger of damage to the magnet 
wire itself. 

A split container should be made 
of identical halves. 

In trying to meet all these require- 
ments, two designs were developed 
for a split-shell container, Fig. 2. One 
design was for a plastics shell con- 
tainer and the other for a molded 
fibre shell. These experimental de- 
signs were then tested along with a 
standard wood shipping box. 

Before testing, all containers were 
exposed for 24 hours to a controlled 
atmosphere of 50 RH at 73F. Con- 
tainers fully loaded were tested in a 
7-ft. revolving steel drum to closely 
simulate handling during transporta- 
tion. A series of baffles inside the 














because of the ease and speed of the 
calculations. 

MONECA is thus a new tool to aid 
the design engineer in calculations 
and makes practicable many analytical 
investigations hitherto impracticable. 
It helps the student gain a better un- 
derstanding of machine theory. Its fu- 
ture possibilities are believed to be 
far greater than discussed here. 0 0 0 


drum caused the container to tumble 
as the drum revolved at about 2 rpm. 
The number of “falls” the container 
sustained before complete failure was 
used as the measure of serviceability. 

In a second series of tests, the fully 
loaded container was dropped onto 
a concrete floor or flat metal base, 
falling on alternate faces and edges. 

In tests on the first 14 containers 
summarized in the table, the best and 
worst performances were obtained 
from a standard wood container and 
one of the new molded fiber cases. 
Consistently good performance was 
obtained from a molded plastic case 
with both lengthwise and girthwise 
straps, but a still more durable de- 
sign was wanted. 

Different fibre materials were tried; 
different flange widths were made 
around the container where the two 
half-shells met and, finally, various 
grades of plastic liner were fabricated 
into each half of the shell. 

Closures before had been made in 
three ways: with pressure-sensitive 
filament-reinforced tape, with wire, 
and with metal strap. Failures with 
fibrous glass reinforced tape were 
caused by sharp edges of molded plas- 
tic cases. Three bands of metal strap- 
ping, two girthwise and one length- 


container giving greater protection consists of a pair of 
identical fibre shells with soft fibre lining, held by two 
lengthwise steel straps. 
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wise, appeared to provide the best 
closure for the molded shells. 

New containers were then designed 
with these changes: 
Stronger fibre material. 
Shorter flanges around the con- 
tainer, where the two half-shells 
met. 

3. An added liner of softer fibre to 

serve as a cushion. 

4. Two lengthwise metal straps. 

Ten falls in the revolving drum re- 
sulted in no significant damage. Eight 
30-in. drops onto a concrete floor 
showed some crushing of the edges of 
the shell, but no significant damage. 
Then during additional tests in the 
revolving drum, some cracking of the 
fibre and some dishing was noted 
after 30 falls. After 68 falls, an addi- 
tional crack appeared at one end of 
the shell. After 80 falls, the second 
crack had increased but the container 
still held its load. After 100 falls the 
shell was still in relatively good con- 


9 


A review of advances leading 
to materials with increased 
heat and impact resistance. 


DR. PAUL M. ELLIOTT 


United States Rubber Company 


N earlier report in ELECTRICAL 
MANUFACTURING® concluded with 
a summary of the then current efforts 


* See “Polystyrenes Appraised,’ Reid G. Fordyce, 
April 1949, p. 84. 
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Fig. 3—How the best wood case, left, looked after 64 falls; 










dition, as shown in Fig. 3. Cracking 
and tearing along one end was fairly 
extensive, but the container still re- 
tained the spools. While the tests were 
not exhaustive, the molded fibre con- 
tainer met 90 per cent of the require- 
ments originally laid down as de- 
sirable. 

The new molded fibre container, of 
course, has uses other than the ship- 


the new fibre 








container, right, after 100 falls. 








ping of magnet wire. It could be 
adopted for almost any product re- 
quiring a container of such value to 
be returnable. Armatures could be 
shipped in a similar container, or com- 
mutators, small motors or ball bear- 
ings. But for Anaconda the new con- 
tainer has proved the best kind of in- 
surance that magnet wire would ar- 
rive undamaged. OOO 


Test Results on Experimental Containers 


Number of falls before becoming unserviceable 


Test no. Description 
Loz 
3 to 8 


Wood box, single steel strap (Fig. 1) 
Molded fibre with tape or metal strap around girth 


Number of falls 
10, 64 
9, 16, 16, 29, 33, 64 


9to1l Molded plastic with tape or metal strap around girth 12, 17, 46 
12 to 14 Molded plastic with tape or metal strap around both 


length and girth 


38, 44, 56 


15 Molded fibre with soft fibre liner, lengthwise metal 


straps (Fig. 2) 


High Impact Styrene 
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to develop modified styrenes and sty- 
rene-rubber copolymers with improved 
properties. Prime purpose was to over- 
come one or both of the major defici- 
encies of general-purpose _polysty- 
renes: Lack of toughness; low heat 
distortion (about 175-180 F). Devel- 
opments since then are discussed here. 

Blends of high styrene-low buta- 
diene resins with GR-S type rubbers 
showed high impact strength but, un- 
less cured, gave low flexural strength. 









Injection-molding applications were 
thus limited to parts wherein flexural 
strength was of minor importance. 
Most applications of these high sty- 
rene-low butadiene resins blended 
with rubbers have involved cured or 


thermoset compounds. Even then the 
end use has been limited by the low 
heat distortion temperature of the 
blends (range of 130-140 F). 

A second type of resin-rubber blend 
based on 


was styrene-acrylonitrile 
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resins and butadiene-acrylonitrile rub- 
bers. Once again the products pos- 
sessed unusual toughness. The high 
heat distortion characteristics of the 
resin (195 to 210 F) permitted gen- 
eral use of the blends without cura- 
tives and the compounds had both 
high impact and good flexural strength. 
However, when first announced these 
materials (U.S. Rubber’s Royalite) 
were available only in the form of 
fabricated parts or sheet stock and 
were not sold as_ injection-molding 
powders. 

Specially modified polystyrenes de- 
signed for heat resistance, included 
Kopper’s Polystyrene 8 and Dow’s 
Styron 671. Improved heat resistance 
in materials of this type was attributed 
by one manufacturer to methods 
which permitted accurate control of 
both molecular chain length and chain 
type. Simple increase in molecular 
weight did not give the desired effect. 
Extensive basic studies of the poly- 
styrene system had demonstrated that 
complete removal of unreacted mono- 
mer or low molecular weight polymer, 
and control of molecular weight dis- 
tribution, branching, crosslinking, etc., 
in the remaining polymer permitted 
significant improvements in resistance 
to crazing, solvent resistance, impact, 
and tensile strength. 

Styron 475, a new, tougher poly- 


Copolymers* 


Property 


Tensile, psi 


Impact (notched) ft-lb in. notch 





Heat distortion temp., deg F 


Flow temp., deg F | 





Rockwell Hardness 


Colors 





Dielectric strength, vpm 





*U. S. 


MAY 1952 
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Table I—Properties of Styrene-Rubber 
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Rubber Company’s Kralastic, a blend of a copolymer of styrene 
and acrylonitrile with a copolymer of butadiene and acrylonitrile. 


Kralastic Type 
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styrene was the first of several similar 
materials featuring increased elonga- 
tion and greater toughness or impact 
resistance relative to general-purpose 
polystyrene. Others, including Mon- 
santo’s Lustrex LT, Kopper’s Molding 
Compounds 201 and 301, and Bake- 
lite’s QMS 151, 152 and 155, appeared 


later during 1950 and 1951. These 
modified products show somewhat 


lower tensile strength and about ten 
times as high an elongation as the 
general-purpose polystyrene. They 
have three times the impact; with one 
exception they have about the same 
heat-distortion temperature; and they 
are slightly softer than standard poly- 
styrene. No published reference to 
the composition of these products has 
been found but general properties plus 
the fact that they are opaque indicates 
that they are probably combinations 
of selected polystyrenes with a plas- 
ticizing copolymer of, more or less, 
rubbery nature and that they contain 
internal lubricants, external, or both. 
Relative to standard polystyrenes they 
offer significant improvement in im- 
pact and elongation. 

An even greater advance in tough- 
ness was shown by U.S. Rubber’s 
Kralastic, a new molding powder 
based on a resin-rubber blend similar 
to that used in the sheet-stock Royal- 
ite already referred to. This molding 
powder was pre- 
pared by blending 
a resinous copoly- 
mer of styrene and 
acrylonitrile with a 
rubbery copolymer 
of butadiene and 
acrylonitrile. A 
powder based on 
such a blend is 
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Volume resistivity, ohm-cm | “ | 1014 | 1.1x10"8 Styrene-acrylonitrile resins 
Distasi: esanlinnt:. tit ean | 476 | 341 | 4.15 a 
3x109 cps | 2.76 | 2.66 | 2.70 lk lh 
Dissipation factor, 60 cps | 0.021] 0.009} 0.015 — 
3x109 cps | 0.006 | 0.003 | 0.006 tile lla 















Material 


Standard, heat-resist. polystyrene 


Cellulose-acetate butyrate 





obviously subject to wide variation 
in properties. The ratio of nitrile 
in the resin and rubber, and the 
ratio of resin to rubber in the final 
mixture, are but primary variations; 
a multitude of secondary variations 
can be imposed on this already flexi- 
ble system. 

There are three main types of these 

copolymers, the B, D, and F series of 
molding powders. Two of these series 
are also available in specially lubri- 
cated modifications known as BE and 
FE series particularly suited to ex- 
trusion processing. Table I shows aver- 
age data on some of the physical prop- 
erties of the three classes of these 
compounds. 
The BM series of compounds features 
maximum impact strength with good 
molding characteristics; the D com- 
pounds very good molding character- 
istics, good surface finish, and maxi- 
mum hardness, stiffness, and strength. 
Impact is lower than for BM com- 
pounds but the D compounds are still 
very tough. The F compounds are a 
compromise between the BM and D 
materials. They have better molding 
and surface-finish characteristics than 
BM stocks and are tougher but softer 
than the D stocks. Generally, the 
electrical properties are good, although 
the presence of acrylonitrile in the 
copolymer system has a tendency to 
lower these properties. 

The interpretation of laboratory 
impact tests in terms of service per- 
formance is admittedly difficult. Re- 
cent literature indicates frequent use 
of impact data with molded notch or 
no notch at all in place of the stand- 
ard milled notch. There is some in- 
dication that perhaps these results 
correlate better with performance 





Table II—Comparison of Impact Test 
Data for Styrenes and Acetate 


Unnotched 


Notched Izod 


ft-lb), Charpy 


ft-lb 


impact, . 
impact, 





0.2-0.3 







0.2-0.3 
0.5-1.3 


0.5-0.6 






4.0-5.0 28-39 
| 6.0-7.0 | 40-44 
28-30 


| 6.16.2 | 
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than the standard milled notch test. 
Table II presents data on notched 
Izod and unnotched Charpy impact 
tests run on a number of types of 
injection-molded test bars. It is no- 
table that the unnotched test shows 
unexpected spread between the stan- 
dard or heat-resistant polystyrenes 
and the styrene-acrylonitrile copoly- 
mer resins. On the other hand, it de- 
creases the change from most brittle 
to toughest compounds which show 
a 25-fold difference in the notched 
test but only a 6-fold difference in the 
unnotched test. Decision as to which 
test is the more significant will have 
to be based on more extensive data 
than are now available. 

A new approach to the problem of 
increasing the impact of injection- 
molded polystyrene is the proposal to 
injection mold styrene-impregnated 
glass mat.° This has been found ex- 
perimentally feasible. Best results 
have been obtained by feeding '% in. 
squares of the impregnated mat di- 
rectly into the molding machine cyl- 
inder. Properties for injection-molded 
chopped-polystyrene-coated glass mat 
are: tensile strength 11,000 psi; elon- 
gation 1.5 per cent; and impact 
(notched) 1.2-1.8 ft-lb per in. notch. 
Much must be done before potentiali- 
ties can be determined. 
Available data indicate 


that al- 








continu- 
ously monitors up to 270 


Electronic system 


separate processing tempera- 
ture points at rate of one 
point per sec. 


HIS new scanning system, devel- 

oped by Brown Instruments Div. 
of Minneapolis-Honeywell Regulator 
Co., automatically and continuously 
monitors up to 270 different tempera- 
ture points, recording only those tem- 
peratures that deviate from pre-set 
limits. The system comprises a _ re- 
corder, rectifier and control unit, and 
also includes alarms that indicate 
when the temperature of any point 
exceeds the limit. 

Flexible printing system lets oper- 
ator select one of four types of oper- 
ation: (1) temperature recorded only 
when set point is exceeded, (2) tem- 
peratures recorded continuously, (3) 
no temperatures recorded, but scan- 
ning continues, and (4) only manually 
selected points recorded. 
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though the toughness of straight 
polystrene has been scmewhat im- 
proved, the greatest advances have 
been made in the field of copolymers. 
By selection of the proper materials 
to copolymerize with the styrene and 
by suitable compounding of the re- 
sultant copolymers it has been pos- 
sible to produce molding compounds 
which are not only tougher than 
straight polystyrene, but also have 
increased resistance to distortion at 
high temperature, high hardness, good 
electrical properties, and very good 
chemical resistance. These compounds 


* See “‘High-Impact 
Glass-Mat Materials,”’ 


Plastics 
page 10, 


from Styrene-Loaded 


April issue. 





offer the design engineer a wide 
choice of materials for  injection- 
molded parts. OoOOg 
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Nickel Plating Aluminum 


TEW process for applying nickel 
4% plating to aluminum, developed 
by Bart Laboratories, Inc., Belleville, 
N. J., and Hamilton Standard Divi- 
sion of United Aircraft, produces a 
stress-free and hard yet resilient coat- 
ing. While developed initially as a 
wear-resistant protective coating for 
duralumin propeller blades, it is ap- 
plicable to all aluminum alloys and 
to protection of both interior and ex- 
terior surfaces of intricate design. 

Bonding of nickel plate directly to 


Automatic Temperature Scanning 





An independent set point is pro- 
vided for each group of nine tempera- 
ture points; provides selective repeti- 
tion or omission of pairs of banks; se- 
lective measurement and recording of 
points, and indicator lamps to identify 
point of measurement. Synchronism 
between scanning and printing, if lost 
during manual manipulation, is auto- 
matically restored. Manual reset of 
alarm circuits is possible, and scan- 


- 
- 
- 
- 
- 
- 
- 
- 
- 


aluminum has been impossible, previ- 
ously. It is accomplished in the new 
process by spraying the aluminum 
surface with a synthetic rubber com- 
pound. After drying, the surface is 
then plated with nickel by conventional 
means to the thickness required. Fin- 
ished pieces have a semi-bright sur- 
face which can be polished to a high 
luster by mechanical or chemical 
methods. Surface coating have a hard- 
ness of 400-450 Vickers, and are stress 
free. OOO 






ning is not interrupted by printing or 
alarm functions. 

Equipment used in the system in- 
cludes: one 12-record, 442-sec_ strip 
chart ElectroniK recorder with syn- 
chro-balance printing; one rectifier 
unit for operating stepping switches 
and control circuits; one control unit 
for scanning system; required number 
of switch units, each housing stepping 


switch assemblies and thermocouple 





‘ig. 1 (left)—-Temperature scanning system recorder showing strip chart. 
Fig. 2—Rectifier unit operates stepping switches and control circuits. 
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For the Answer to Your Insulation Problem 


ewe find 
rflex ling? Preblem 


VARGLAS SILICONE. That’s the insulating sleeving and tubing— 
pioneered by Varflex—that takes temperatures ranging from 500° F 


above to 85° F below in its efficient, resistant stride. Lead wire and 
treated cord too. 


VARGLAS TUBING IMPREGNATED WITH GENERAL ELECTRIC 
PERMAFIL. Tough, flexible, heat-resistant—available in coils. Premium 
tubing at a reasonable price. 


VARGLAS SLEEVING AND TUBING. Numerous types and grades—in- 


cluding synthetic treated, varnished, lacquered, saturated, litewall and 
others. 


VARGLAS NON-FRAY SLEEVING. Three types—may be subjected to 


temperatures up to 1200° F—for applications where dielectric require- 
ments are not primary. 


VARFLO TUBING AND SLEEVING. New, low-priced — for applications 


where unusually high temperatures are not a factor. A real economy line, 
this. 


VARFLEX COTTON TUBING AND SLEEVING. Varnish or lacquer im- 
pregnants — for applications where Fiberglas products are not required. 


SYNTHOLVAR EXTRUDED PLASTIC TUBING. Low temperature flexibil- 


ity—-high dielectric and tensile strength—made from a standard formula- 
tion of vinyl polymers. 


SAMPLES? All you want with 
our compliments. For free 
folder of our com- 


nee a ee ee ee ee ee 
and mail this 
VARFLEX Corporation, 309 N. Jay St., Rome, N. Y. 


coupon. 


. Please send me information as well as free samples of your 
8 electrical Sleeving and Tubing. 


VA R F L E X ‘ me en ene ic — ens 


a 


CORPORATION 8 Company... ae 


MAKERS OF ELECTRICAL INSULATING E 
TUBING AND SLEEVING 
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couples. 




















mechanism switches 
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a ee 
connections, and necessary 
As the  synchro-balance 


point, a snap switch is actuated, and 
a d-c pulse is applied to the stepping 








gized, (3) printing timer is started. 

The printing timer releases the print 
holdout mechanism and permits print- 
ing of about 12 successive points. At 
the end of the timing period, one 
alarm circuit is reset, and printing is 


stopped until a set point is again ex- 
ceeded. Both alarm circuits can be 
reset by depressing a button, whether 
or not the timer cycle is completed. 
Scanning continues at the same rate. 

Bets. 





























switches, which advance a point and 
connect the next thermocouple into 
the circuit. The switch simultaneously 
energizes the point and bank lamps 
corresponding to the thermocouple. 
The print wheel and stepping switches 
are in constant synchronism and the 
scanning speed is determined by the 
speed of the printing mechanism. 

To permit printing only on devia- 
tion from the set point temperature, 
a print holdout mechanism is incor- 
porated. The recorder is also equipped 
with an independent chart drive pow- 
ered by a separate motor so the chart 
moves only during the printing se- 
quences. 

Two circuits are included in the 
system for actuating external alarms. 
Both circuits are energized simultane- 
ously whenever a set point is exceed- 
ed. One circuit (generally an audible 
alarm) is reset by the printing timer; 
the other (generally visual) must be 
reset manually. 

When a temperature exceeds the 
set point, the following actions occur: 
(1) the off-limit point prints on the 
chart at a point indicative of its tem- 
perature, (2) both alarms are ener- 














Low-Cost Locomotive 


N INEXPENSIVE “standard” electric locomotive that can handle main- 
LX line freight traffic on about 90 per cent of electrified lines has been 
announced by General Electric Co. The units operate from 11,000-volt 25- 
cycle single phase a-c trolley wire, and are rated 2,500 hp continuous or 
5,000 hp for short periods. As many as four units can be operated in multiple 
under control of one engineer. The streamlined cab, carried on two 2-axle 
swivel trucks, is similar to modern diesel electric locomotives in appearance. 
All axles are powered by a-c commutator motors. Dynamic braking is used 
for the first time in America on this type locomotive. ooo 









Control Shows Flow 


Panel for group control pro- N ASTER control stations are be- 
vides visual indication of coming more prevalent for 
aes me eens tn thks Ban grouped electric drives in process in- 
: I i dustries. Brookhirst Switchgear, Ltd., 
lish development. Chester, England, is pioneering in de- 

















This 
control board is used 
in a cement plant. It 


multi - motor 








controls motor-oper- 
ated valves in the 
raw material distri- 
bution lines, which 
handle material in a 
dry, powdered state. 





Ninety-three different flows of mate- 
rial are obtainable by using 22 differ- 
ent main flow and by-pass arrange- 
ments with this ore handling plant 
master control panel. 
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By GUARDIAN 
FOR SUPER BOMBERS OR SUPER MARKETS 


Specified to guide super bombers to the target and release their bomb loads in a pre- 
determined pattern, Guardian Relays invariably do the job as planned. The same 
accuracy and dependability applies when Guardian Relays work with photoelectric 
systems to count customers accurately and open traffic gates in supermarkets. 
Guardian control applications are practically unlimited because variations of all 
basic type Guardian Relays are quickly available from more than 15,000 stand- 
ard Guardian control parts. We invite you to draw on this “bank” of standard control 
parts and solve your control problem within minutes instead of waiting weeks or 
even months. Write. 
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Series AN—3316—2 illustrated is a typical Guardian aircraft relay designed to meet requirements of speci- 
fication Mil—R—6106 including high and low temperature, contact load, shock, vibration and acceleration 
tests. A 3 PDT relay, the AN—3316—2 has a rated load (per pole) of 10 amperes resistive or inductive at 
28 V., D. C. Total weight, including special dust-proof cover, 10 oz. 
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AN-3320-1 D.C. AN-3324-1 Dc: Series 595 D.C. toten 610 A.C.—615 D.C. Series 695 D.C. 
Get Guardian's New HERMETICALLY SEALED RELAY CATALOG Now! 


GUARDIANWELECTRIC 


1627-F W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 


MAY 1952 
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sign of such systems. 
Control stations vary from small 
consoles to large panel units. Where 
the motor starting equipment is 
grouped in a single switchboard the 
centralized control station can be in- 
corporated into the design. 

When the plant covers a large area, 


information in addition to whether 


motors are running or not is some- 
times desirable. The more elaborate 


Magnetic amplifier control of 
variable-voltage drive permits 
maximum torque in acceler- 
ating or decelerating 


C. H. STOREY, JR. 
Control Engineering Department 
Westinghouse Electric Corp., Buffalo 


N DRIVES involving the rapid 

acceleration and deceleration of 
heavy-inertia reversing loads, the time 
for speed changes frequently repre- 
sents a large portion of the operating 
cycle. Hence is it necessary to use the 
highest acceleration and deceleration 
rates corresponding to the maximum 
capabilities of the electrical and me- 


chanical equipment involved. Most 
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control panels take the form of the 
process layout and include symbolic 
representation of the process equip- 
ment. All motors are indicated by 
pilot lights in their correct positions 
on the process diagram. 

The pilot lights are arranged to in- 
dicate when a motor is running or 
stopped, and more complicated con- 
trol stations indicate the direction of 
flow through all lines and equipment. 







Current-Limit Control of Heavy-Inertia Loads 


drives of this nature also require a 
large speed range, best met by vari- 
able-voltage d-c systems. To take ad- 
vantage of the short-time overload 
capacity of machines involving m-g 
sets, the principle of current limit is 
employed to control acceleration. 
Here the magnetic amplifier provides 
an excellent control element. 

The schematic diagram shows such 
a drive system applied to the travel 
carriage of a heavy-duty saw-mill 
band saw. To cut large diameter logs 
lengthwise into planks the carriage 
transports the log back and _ forth 
across the band saw. The carriages are 
about 20 ft long and can carry logs up 
to 7 ft diam and 24 ft long. The aver- 
age gross weight of 41,000 lb travels 






Molded Circuit-Breaker Closing Arm 










Control switches are mounted on the 
diagram near the units they control. 

Distinctive colors can be used to 
distinguish between sections of a sin- 
gle plant, or separate flow lines. In 
the event of any motor failure, all mo- 
tor indicating lamps up to the point 
where stoppage has occurred go out 
so that immediate corrective action 


a me 


can be taken. ee 





an average distance of 35 ft and makes 
6 return trips per min. Maximum 
speed of carriage is 720 fpm, and ac- 
celeration time is 1.4 sec. The motor 
that carries this 20-ton load on the 
slow-speed forward run through the 
saw and a high-speed reverse trip is 
rated at 120 hp. It drives through a 
tow cable wrapped around a drum 
and attached to each end of the car- 
riage. 

In the system illustrated schematic- 
ally the multiple-field Rototrol func- 
tions as a voltage regulator, maintain- 
ing generator voltage at the level 
established by the setting of the mas- 
ter switch and speed control resistor. 
The same switch also controls the 
magnetic brake release contact and 








A %4-IN.-THICK steel closing arm 
molded integrally in phenolic in- 
sulation by Formica (Fig. 1) has been 
used in I-T-E circuit breakers (Fig. 2) 
rated to 5000 volts to replace a clos- 
ing arm formerly made from a rec- 
tangular laminate tube slipped over 
the steel arms (Fig. 3). 

The redesigned closing arm is 6 in. 
to 10 in. long, as may be required, 
and is 2% in. wide at one end, taper- 
ing down to approximately 1% in. at 
the other. According to reported tests, 
the Formica-molded arm provides 25 
per cent additional life compared to 
the type used previously and shows 
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mechanical 
Costs per unit were 


superior electrical and 


slashed to about 30 per cent of the 
characteristics. 
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PLASTICS BRUSH HOLDER FOR THE 


Kedmond MicroMoTor 





Distortion 
ehminaléd / 


Rejects reduced greatly, using 
INSUROK®, special mold design, 
and special molding technique 
developed by RICHARDSON 





This miniature brush holder presented a serious problem for Redmond Company, 
Inc., Owosso, Michigan. Not only was the intricate, irregularly shaped part 
difficult to mold shine any circumstances, but extremely ais tolerances and great 
dimensional stability were required, plus physical strer igth and clean surfaces. 
Using ordinary molding procedures, rejects were prohibitively high. 

ais hardson engineers solved the problem with an INSU ROK material and a 
highly specialize d molding technique that provides adequate physical strength, 
holds critical dimensions to + .002”, eliminates distortion, and sharply reduces 


assembly costs. 
Ned Sebring, Redmond’s Director of Purchases, writes, ‘We have found the = 
; , mn ° ‘ 2 > . 


INSUROK brush holders made by The Richardson Company to be far superior NEWNAN, GA. 
to those of any previous supplier. 
Investigate Richardson’s specialized plastics services for your product. 


jhe RICHARDSON COMPANY = NY 


2799 Lake St., Melrose Park, Illinois (Chicago District) OGDEN, UTAH N. J. 









MELROSE PARK, 
iLL. 











INDIANAPOLIS, IND. 
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Starter __ Mot 


Generator 
Field 


Armature 


Line 
Starter 


2 s 
“" 

} Difierential 

_jSeries Field 


Cable Drum 


‘i 


Motor 
Field Resistance Mounted 
in Master Switch 
For Speed Control 

dame > ~ 


Bias 
Speed 
Current Limit 


gNote: Circuits and polarities are indicated for one direction of carriage motion only 


Schematic diagram (left) of variable-voltage drive 
with current-limit control of acceleration through 
magnetic amplifier and multiple-field control gen- 


the associated forward - and - reverse 
contact. The speed contro] resistor 
setting determines the excitation to be 
applied successively to magnetic am- 
plifier A, the Rototrol and the gener- 
ator field. 

Motor current is determined in a 
calibrated circuit that includes com- 
parison of the voltage drop across a 


erator. Right, 


resistor in the armature circuit with a 
preset bias voltage. No current flows 
in the circuit until the voltage drop 
exceeds the bias voltage; at this point 
current-limit becomes effective and its 
limit can be adjusted by increasing or 
decreasing the bias voltage. Current 
in this circuit causes amplifier B to 
conduct and apply excitation to a dif- 


compact 
multi-leaf switches and small resistances for ob- 


drum controller uses 


taining speed control. 


ferential field on the Rototrol. The 
final effect is to restrain the rate of 
change of generator voltage to limit 
the motor current in the main circuit. 
When reversal of direction of carriage 
motion is initiated by the master 
switch, the functions of the two mag- 
netic amplifiers are exchanged. 

When the master switch is advanced 


Contour Formed Spray Stencils 


‘PRAY painting rather than brushing can be employed 
\ for quickly and accurately coding such parts as elec- 
tronic chassis and components, with contour-formed spray 
stencils developed by Jas. H. Matthews & Co., Pitts- 


burgh. The stencils are non-corrosive and made to fit 
snugly over the part to be marked. Stencil holders make 
it possible to spray both sides of a chassis, and avoid 
the necessity of handling a wet stencil. 
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Heat Resistant, 
Accurately Fabricated 


(nmanco’ 
Class H Insulation Parts Help 


Temperatures soar, parts must fit exactly, when the “innards” of 
electrical units are squeezed into space meant for midgets. For small- 
er, more compact equipment and increased power output per pound, 
your insulation must have extreme heat resistance and dimensions of 
pin-point accuracy. Inmanco fabricated Class H silicone insulation 
parts DO .. . they resist temperatures of 180°C (356°F) and higher, 
and they are precision-made for smooth, close fits. 


Fabricated Inmanco Class H insulation parts can be made from 
many materials to nearly any size, shape, or design. Their high 
dielectric strength per unit thickness makes them ideal wherever 
space must be saved—in motors, transformers, controls, instruments, 
and military electronic apparatus. 


Because Inmanco parts can be fabricated from a variety of Class 
H insulation materials, you are sure to get the physical and electrical 
properties you require in addition to heat resistance. There is thin, 
strong silicone resin coated glass cloth; rigid and dense silicone lami- 
nated woven glass base plastic; flexible silicone varnished glass tubing 
and sleeving; and resilient, tough Silastic coated glass cloth. 


For small, high power-per-pound electrical equipment, specify 
heat resistant, exactly fabricated Inmanco Class H silicone insulation 
parts. Get full information from your nearest IMC office, now. 


(Inmanco Products Are Manufactured Exclusively by 


Insulation Manufacturers Corporation. 

















INSULATION 


MANUFACTURERS CORPORATION 


“CHICAGO 6 me Ga'0 200, emer 
BE PGT thar 1231 Superior Ave., N. E. 
aa Phone 
CE ntral 6-7320 SU perior 1-2310 






“Local Stocks Available 
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DAYTON 2 
120 W. Second St. 
Phone Michigan 1391 


DETROIT 2 
Harry R. Brethen 
15 Lawrence Ave. 
Phone TOwnsend 8-2577 


*MINNEAPOLIS 3 PEORIA 
H. A. Holden, Inc. 
1208 Harmon Place 
Phone Geneva 5353 












ASK FOR THESE FREE 
BULLETINS ON FABRI- 
CATED PARTS AND 

CLASS H INSULATION 
MATERIALS 





Inmanco fabricated parts 










No. 250, silicone varnished tubing 






and sleeving 










No. 750, silicone resin coated glass 
cloth 







No. B-76, silicone laminated woven 






glass base plastic 






No. 680, Silastic tape 










No. 527, silicone bonded flexible 






mica 









No. 511, silicone bonded mica segment 
plate 











No. B-102, Silastic pastes 







No. B-108, silicone grease 








No. 680A, silicone varnishes 













No. 400, silicone treated glass cord 


No. 880, explanation of five insula- 
tion classes 


en aR Ne tata its abe cai 


MILWAUKEE 2 
312 E. Wisconsin Ave. 
Phone DAly 8-5359 


PITTSBURGH 22 
535 Smithfield Street 
Phone GRant 1-7100 








W. C. Johnson 
101 Heinz Court 
Phone 2-7786 
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to forward, generator voltage is forced 
up at a high rate until motor current 
has reached 250 per cent rated cur- 
rent. It is held at this value by regulat- 
ing action of the magnetic amplifiers 
until rated speed is approached, at 
which time forcing on the generator 
field disappears and current decreases 
to a fraction of full load, as called for 
by the actual running load of the car- 
riage. When the master control is 
reversed, motor torque, reversed to 
cause regeneration, is permitted to 
rise to the maximum safe value and is 
regulated at this value until the car- 
riage has stopped or accelerated in the 
reverse direction. The effectiveness of 
the current limit is such that the 
master-switch handle can be moved 
instantly from full-speed forward to 
full-speed reverse without exceeding 
the current limit. When the drive is 
brought to standstill, the differential 
voltage field on the Rototrol is used to 
counteract the generator voltage and 
prevent circulating current in the 
armature loop, which does not require 
a main line contactor. 

Other advantages also accrue from 
the use of current-limit control, as 
speed changes are held relatively 
smooth and free from sudden shocks, 
mechanical wear is reduced and the 
life of the tow cable is increased. 
Should the drive accidentally stall, 
currents are not excessive. Sharp cut- 
off of generator voltage, which occurs 
at the current-limit point, permits 
strong forcing to be applied to the 
generator field, resulting in immediate 
response to the operator’s control. The 
drive therefore has the characteristic 
of being “alive.” 

The high gain required from a reg- 
ulator to get good current-limit per- 
formance is easily obtained with the 
magnetic-amplifier-Rototrol combina- 
tion. Its use results in sharp cutoff at 
the current-limit point and close ad- 
herence of current to the limit value 
until desired speed is obtained. Being 
a static device, the magnetic amplifier 
has extremely low maintenance re- 


Modern rectifiers 


make possible combination 


ignitron 


of a-c power distribution and 
d-c traction motors. 


ONTINUED development of igni- 
tron rectifiers for broad industrial 
application has revived interest in their 
mobile use on railroads and may has- 
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quirements. It is physically small and 
can readily be assembled into the con- 
trol cabinet. 

Another characteristic that offers 
real advantage is the low control- 
power input required by the magnetic 
amplifier. While a rotating type reg- 
ulator may possess comparable gain, 
it generally requires a relatively higher 
level of power input for control pur- 
poses. If stabilizing feedback from 
damping transformers is required, the 
size of these transformers can be kept 
small because of the low signal output 
needed. 

To take advantage of this low con- 
trol power requirement, the master 
switch shown in the photograph was 
developed. Leaf-spring contacts, 
adapted from the Silverstat voltage 
regulator, are used for bridging the 
resistance steps between speed contro] 





points. The speed-control resistors are 
mounted inside the master switch 
housing where they are readily avail- 
able for inspection and adjustment. 
Although no larger than the conven- 
tional six-point master switch, this 
switch provides 20 different speed- 
control points for each direction of 
carriage motion. The large number of 
speed points assures exceptionally 
smooth speed control. Considerable 
saving in installation time and reduc- 
tion in maintenance of connections 
also results. 

The combination of magnetic am- 
plifiers and the new master switch 
provides a regulated, reversible, ad- 
justable-voltage drive having the mini- 
mum number of relays and contactors, 
thus achieving maximum circuit sim- 
plicity. OO0 


Two-Gun CRO Tube 


LTHOUGH originally designed for oscilloscopes requiring the high 
IX accelerating potential necessary for recording high-speed transient 
phenomena, this two-gun multi-post accelerator band cathode-ray tube is 
finding wide application in radar search equipment. Developed by Electronic 
Tube Corp., Philadelphia, a maximum of 25,000 v d-c can be applied to the 
final post accelerator anode. Tube has an aluminized screen for high 


luminosity. 


ten revival of interest in railroad elec- 
trification. Two 6000-hp ignitron loco- 
motives, developed by Westinghouse 
Electric Corp., East Pittsburgh, are 
just beginning road tests. 
Rectification of a-c by mercury pools 
was first tried in locomotives in 1914, 
but was dropped because the rectifiers 
of that date could not handle the task. 
Shelved was the idea of a-c power 


cr ts.8 
heed 0 hed 





Electric Locomotive Made Competitive by Ignitrons 


distribution and d-c traction motors, 
with the multiple advantages of such 
a system. An alternative solution was 
developed in the 1920’s with the mo- 
tor-generator locomotive. The refine- 
ment of the ignitron rectifier in 1932, 
and its subsequent use in producing 
aluminum and magnesium during 
World War II turned attention again 
to the possibility of a rectifier locomo- 
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That’s the unique new SPIN-LOCK Screw. 
Units assembled with SPIN-LOCK are stronger 
because: 

1. SPIN-LOCK can exert greater clamping force 
because it’s heat-treated. 

2. SPIN-LOCK prevents loosening because it 
locks into the surface with ratchet-like teeth 
closely spaced under the head’s outer edge. 

SPIN-LOCK has many other advantages, too. 
No extra parts to add...just one part to buy and 
stock. No special-handling...you can hopper-feed 
it. No projections to catch fingers or clothes. 
What’s more, SPIN-LOCK is neater (fastens flush) 
...easy to drive in hard-to-reach spots...excellent 
for electrical contact. 

Hex, pan, truss, flat heads. Write to us or any 
of the companies below for complete data on types 
and specifications. 


Teeth of SPIN-LOCK 
Screw touch bearing 
surface before final 
tightening. 


Final tightening 
embeds teeth in 
surface, assuring 
positive locking. 


RUSSELL, BURDSALL & WARD BOLT AND NUT CO., Licensor 
Port Chester, N. Y. — Rock Falls, Ill. — Los Angeles 33, Calif. 


U.S. Pat. No. 2,253,241 
The Tighter, Stronger, Surer Fastener! 


UNITED STATES Central Screw Co. The Lamson & Sessions Co. CANADA 

Buffalo Bolt Co. Chicago 9, Ill. Cleveland 2, Ohio P. L. Robertson Mfg. Co., Ltd. 
Div. of Buffalo-Eclipse Corp. Keene, N. H. Birmingham 1, Ala. Milton, Ontario, CANADA 
North Tonawanda, N. Y. Chicago 4, Ill. 


Camcar Screw & Mfg. Corp. Continental Screw Company The Steel Company of Canada, Ltd. 


Rockford, Ill. nee Scovill Manufacturing Co. Hamilton, Ontario, CANADA 


National Lock Company Great Lakes Screw Corp. Waterville Division The Stowell Screw Co., Ltd. 
Rockford, Ill. Chicago 27, Ill. Waterville 48, Conn. Longueuil, Quebec, CANADA 
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tive for general railway service. 

Advantages of the new locomotive 
include: use of an a-c trolley system 
with high-voltage power supply, flexi- 
bility of control and high sustained 
tractive effort, and also the use ap- 
paratus that is produced in large 
quantity. 

The new two-unit locomotives are 
124 ft long on six motored axles. They 
weigh 740,900 lb and are rated at 
189,000 lb tractive effort. In these lo- 
comotives, the rectifiers operate from 
11,000-volt, 25-cycle a-c trolley wires. 
The Ignitrons are standard mercury 
are devices that have an ignitor to ini- 
tiate the arc at each positive half 
cycle, and permit the arc to extinguish 
at each negative half cycle. 

The locomotive transformer is Iner- 
teen insulated and cooled by an air- 
blown radiator. Its design is essentially 
the same as that of a conventional a-c 
locomotive transformer except that the 
secondary is provided with a center 
tap with accelerating taps on both 
sides of center. 
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TROLLEY 


ES 


TRANSFORMER PRIMARY 


Tuses > |68] [64] [58] 4) [se] [ea] [38] [sa] 


As shown in the main circuit schem- 
atic diagram, F38-p. 2, the additional 
taps feed anode busses through pre- 
ventive coils. Each anode bus feeds 
an Ignitron tube through an anode cir- 
cuit breaker and anode reactor. These 
two tubes supply full-wave rectified 
d-c to a single traction motor. From 
each motor, the circuit continues 
through a d-c choke reactor limiting 
the ripple to approximately 30 per 
cent, a motor switch and a cut-out 
switch back to the d-c return tap on 
the transformer. 

All six traction motors are similarly 
connected in parallel relation, in which 
connection slipping and spinning of 
drivers is minimized. In motoring, 
there are 35 notches total. Phase delay 
of ignition to the tubes is used to in- 
crease the number of notches with a 
given number of transformer taps. 
This delay is varied up to 30 deg in 
motoring and 50 deg in braking. 

Traction motors are type 370-D2Z, 
each rated at 500 hp. These motors 
have six main and commutating poles. 


WIRE 


LIGHTNING A 
ARRESTOR 7 


TRANSFORMER SECONDARY 


3 > 7 a [ 13 
Tae 
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de 
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<- RESISTOR 


ARMATURE 
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BK FIELO 
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SHUNTS 
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Schematic diagram of the main circuit shows the circuit location of main 
components in the new Ignitron rectifier locomotives. 


Both armature and field windings are 
silicone-insulated. Roller bearings are 
used on the armature shaft, and sleeve 
bearings on the axles. 


Each Ignitron tube is mounted by a 
resilient structure that holds the tube 
at approximately its center of gravity. 
The mounting structure is fastened by 
insulating bolts to insulate the cath- 
odes from ground. The tubes are 
standard except for some special mer- 
cury baffling. 

No heavy arc-backs have been ex- 
perienced during the development 
period on these locomotives. Should 
an arc-back occur, it would be imme- 
diately extinguished at the next zero 
point on the voltage wave, and since 
it is single-phase, there is no other 
voltage present to re-ignite the are 
except the ignitor itself. Since the load 
is d-c series motors, there is no chance 
for reverse power from this source. 


Protective apparatus is included to 
short the ignitor circuit and open the 
anode breaker magnet valve circuit 
when an overload occurs. This results 
in the overload current being inter- 
rupted within the Ignitron tube be- 
cause the overload trip operates in 
one-half cycle, and the anode break- 
er takes one and one-half cycles to 
open. Therefore, after an overload 
operation, the anode breaker opens 
without an arc. 

Anode breakers are of new design 
rated at 1200 amp a-c or d-c, and de- 
signed with die-cast parts instead of 
sand castings. Air-core blowout coils 
have proved especially effective on 
d-c because there is no residual flux; 
on either a-c or d-c the arc is forced 
to the center of the arc box instead 
of burning the sides of the arc box. 
The fronts of the coils are braced 
against vibration by the are chute 
guide. 

When the locomotive dynamic 
brake feature is used, the traction mo- 
tor fields are excited by using two 
Ignitron tubes to provide d-c. These 
two tubes then feed all motor fields 
in series through a stepped resistor 
and then through one of the d-c chokes 
back to the transformer mid tap. 


Connected across each motor arma- 
ture and commutating field is a brak- 
ing resistor of fixed value. Fourteen 
notches in braking are obtained by the 
use of two taps on each side of the 
mid point of the transformer second- 
ary, by varying a series resistor, and 
by using phase delay on the two igni- 
tron tubes. An over-temperature ther- 
mostat is provided in each braking 
circuit. ooo 


(Continued on page 254) 
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HIGH MELTING POINT WAXES 
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for units which must The assignment handed Mitchell-Rand researchers was tough 


e . .. to produce a high melting point wax for impregnating, 
operate in temperatu res potting or coating electrical components. . . that would resist 
wy . : . : : . 
from minus 40° e. mnaleture, provide olectvicn! insulation and mechanical protec- 
° tion... that would exhibit particularly good flexibility at sub- 
to plus 105 c. zero as well as high melting point temperatures. 








3797 APPLICATIONS & PROPERTIES 





HIGH TEMPERATURE PROPERTIES 


The melting point and cold flow temperature 
ranges of these waxes are above 122° C, and 
both materials exhibit unusually good sweat 
resistance at high temperatures. 






Particularly recommended for: 
a — Plunge dip coating applications in which relatively thin 
semi-transparent coatings are requi 


b — Impregnations at atmospheric pressure when rapid 
penetration and minimum residual surface excess is sought. 
































IS FI I aaa sssis cs vcccsecieseestcsnseesrccicensnes eee ...-.. 260/265 F 

Flash Point dss dgsicolaeapsnebonchiasnnstauiiusuiadevaneenneks bien alccunkdgusateiaisebeae 480 F 

MINIMUM SHRINKAGE Fire Point See le hc aren 530 F 
When cooling — application temperature scat Soo ‘8 PT caesoressisccoss atsaacataanaraaehcedeiead meals a 

to room temperature 3797 and 3797-B show Power Factor, 77 Fy Lt oocsscccvvcsssssssvvvvevssesvsseesevvevessvsene..003 max. 
particularly low thermal shrinkage; the change Dielectric Constant, 77 Fy LMC ceccseoccssoovssovesesoveesvveesvveeenseseensee 2.5 


in volume between 300°F and 77°F is 
approximately 112%. 
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LOW TEMPERATURE FLEXIBILITY 


The minimum tendency of 3797 coatings toward 
embrittlement at low temperatures coupled with 
its relatively low shrinkage yield good resistance 
toward low temperature crazing. Properly 
applied 3797 coatings on wax impregnated 







Medium high viscosity and recommended for: 


a — Plunge dip coating units which demand a moderately 
heavy protective coating. 

b — Vacuum impregnations in which omen fill of ne 
voids as well as saturation of porous insulation is desired 

(A data sheet for this application is available.) 



























7 . Melting Point (Drip) ................0. wicseusstnaiutstermentieesiscensia; aaa 
paper tubes will withstand temperatures sagan vaictusivenenicippinccnnsiacsaionees 
near —45° C without crazing. 


Penetrations: 32/200/60 ..... sitesve beim mnie jcsesebiicriemiciiale: a 

















77/100/5 . 17-21 
: ELECTRICAL PROPERTIES Geli 115/50/5 ‘ “a 
5 Low power factor and dielectric constant of the Application Temperature .. x 290/340 F 
' 3797 type waxes recommend their use on ae epariaelas ‘ epcecigh enoeuiacuiing alanis adinecsaaeeee a88 
i ; i laccanckievssevunbaasedéinndsauiseliesdebts Mibcniddeavmanenan issqiinnéinait 
high frequency electrical components. Brookfield Viscosity 
GD osicsecceiccs Sa ee 
Fa cieatsiubeinta ha dil tetaemioesecmsaemcliohiinttedtgeimennidoen 180 cps Ave. 
1 
p 
B 
a A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, eas AND CLOTH + INSULATING PAPERS 
je ae ; AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION TAPE AND SPLICE + TRANSFORMER COM- 
g SED een POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING 4ND TAPE » VARNISHED CAMBRIC CLOTH AND 
5 See een rir TAPE » MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BPAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 


SLEEVINGS » IMPREGNATED VARNISH TUBING « INSULATING ‘VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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MAGNETIC BRAKE USES DOUGHNUT-TYPE SOLENOID 


ert of magnetic brake is the 
elimination of levers and_ linkage 
through use of a doughnut-type solenoid. 
Use of solenoid also allows the motor 
shaft to extend through the brake, per- 
mitting both ends of the shaft to be used 
for driving equipment. Additional fea- 
ture is automatic adjustment of lining 
wear by means of spring tension. The 
brake is applied by spring action when 
the current is cut off and is released mag- 
netically when current is reapplied. A 
manual release permits rotation of the 
motor output shaft when the current is 
cut off. Brake resets automatically when 
current is again applied. Containing only 
6 major parts, the brake is half the length 
and weight of conventional brakes. Can 
be installed by mounting 
method provided; can be ‘mounted to 
NEMA C face-type endbells. It can be 
used on standard and fluid-coupled mo- 


on motors 


tors, as well as on gear reducers. Brakes 
available in 3, 10 and 25 ft-lb con- 
tinuous duty ratings and in 15 and 35 


are 


ft-lb intermittent duty types. Reuland 
Electric Co., Alhambra, Cal. 


No. 1, Reader 


VERSATILE VANE-TYPE PUMP-MOTOR COMBINATION 


EW 2000-psi, single-stage vane-type 


4 hydraulic pump can also be used 
a fluid motor. No alterations are re- 
quired within the unit to permit its op- 
eration as a pump or motor. The porting 
blocks can be used interchangeably as 
either pressure or suction ports for pres- 
sure applications or as inlet and outlet 
ports for motor applications. In either 
method of operation, rotation can be 
either clockwise or counter-clockwise. Di- 
rection of rotation can be reversed by 
changing the position of the pumping 
cartridge, which secured by three 
SCTeEWS. Pump-motor combinations come 
in four sizes and each is available with 
various sizes of cam rings that can be 
used to provide eight different ratings 
for the pump-motor line. As a pump, the 


as 


is 


units have ratings from 2% to 60 gpm; 
as a fluid motor, ratings extend from 12 
to 257 in-lb of torque per 100 psi. The 
three major parts of these pump-motor 
combinations can be disassembled by re- 


Se ne sions a) 


moving a few cap screws. Denison Engi- 
neering Co., 1160 Dublin Rd., Columbus 
16, Ohio. 
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MEDIUM-IMPACT STYRENE MOLDING COMPOUND 


USTREX LH is a_ medium-impact 


4 styrene molding compound with a 
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finish comparable to that of general-pur- 
pose styrenes, thereby overcoming the 


objections to the generally unsatisfactory 
finishes of high-impact styrene. In addi- 


ELECTRICAL MANUFACTURING 
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PROVIDES BETTER MECHANICAL PARTS 


If you are a quantity user of small mechanical 
parts you will find it profitable to investigate 
the advantages of Chicago Molded nylon. And 
for good reason. Nylon is exceptionally tough 
and resistant to wear. Its structure tends to 
dampen vibration and lessen noise. In many 
applications nylon requires little or no lubrica- 
tion. And it is not affected by petroleum oils 
and greases, alkalis and dilute acids. 


Balance these qualities and characteristics 
against the requirements of such things as your 
gears, bearings, pawls, grommets, cams, bob- 
bins and washers. It’s easy to see why the 
preference for nylon continues to grow. 


However, nylon itself is only a raw material. 
Its performance, as a part of your product. 
depends upon the way it is molded. Its fabrica- 


F Facts you will want abou! 


NYLON 


tion requires the ““know-how”’ that comes only 
with long experience. 


And, speaking of experience, Chicago Molded 
was one of the very first to mold nylon and is 
today one of the largest molders of nylon parts. 
Such experience can help you to utilize the tre- 
mendous advantages of nylon to the fullest 
extent. 


Of course, we mold all other plastics materials, 
too. You'll find here the most modern facilities 
for compression, injection and transfer mold- 
ing . . . every needed size and type of press for 
fast, economical production of even your 
largest quantity requirements. 


So...if it calls for molded plastics, it will pay you 
to discuss plans witha Chicago Molded engineer. 
Just write, wire or phone. There’s no obligation. 


PRODUCTS CORPORATION 


ASK FOR THIS BULLETIN dieiiuaieameee 7 GY Mis G3 
It contains worthwhile information about OF ALL 

nylon, its qualities and characteristics, and 

discusses many typical applications. 


Write tor your free copy—on company 
letterhead, please. 
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1024 NORTH KOLMAR AVENUE e CHICAGO 51, ILLINOIS 




























































































































































































































































































tion, Lustrex LH has properties com- 
parable or superior to those of general- 
purpose styrenes. The impact strength of 
LH, for example, is twice that of general- 
purpose styrene and its resistance to heat 
5 to 10 F higher. Lustrex LH is available 
in a pelleted form, with lubrication de- 
signed to provide optimum overall per- 
It can be fabricated by con- 
ventional injection, compression, and ex- 
trusion molding methods. At present, 
only one grade is supplied. However, in 
the future, other granulations and grades 
of Lustrex LH may be available. 
stock colors are available ranging from 
white through black, plus natural, at a 
cost only slightly higher than that of the 
maker’s general-purpose styrene. Special 


formance. 


Ten 


YENERAL-PURPOSE hermetically 

I sealed relay satisfies re quirements of 
MIL-R-6106 and AN-3304. During man- 
ufacture, interior of relay is exhausted of 
air, vacuum-baked to remove all traces 
of moisture, filled with dry nitrogen to 
a pressure of 1 atm, and then sealed. 
Relay features a new armature and mag- 
net design, as well as the use of a glass- 
reinforced polyester compound for stack 


insulation, which increases dielectric 


\ ODEL 3 is a single-stage 4-way 
1 hydraulic servovalve. Valve body 
and pistons are made of hardened, pre- 
cision-lapped alloy steel, to prevent scor- 
ing and binding under dirty oil condi- 
tions and any change in valve charac- 
teristics under temperature variations. 
Since it is equipped with a small drain 
line that returns leakage oil to the sump, 
servovalve is free of external leakage. An 
additional feature is a balanced twin-pis- 
ton construction that enables the servo- 
valve to operate smoothly in spite of ex- 
ternal vibrations. Both pistons are easily 


Kaylock light-weight self-locking nut 
is now available in a floating anchor- 
nut type. Consisting of a threaded nut 
portion ane a retaining shell, nut pro- 
vides a 


\4g-in. radial movement between 
nut and anchoring portion. In outline 
and size, nut is identical to standard 


fixed anchor nuts of comparable thread 
size, thus permitting interchangeability. 
Maker claims that in contrast to other 
floating anchor nuts the Kaylock design 
is lighter than fixed anchor nuts of cor- 
responding sizes. In addition, in the 
most popular sizes its weight, it is 
claimed, is one-fourth that of compar- 
able products. Nuts are made in conform- 
ance with specifications AN-N-10a and 
AN-N-5b. Upper threads of the anchor 
nut are elliptical and highly resilient, 
thus allowing all threads to carry the 
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HERMETICALLY SEALED RELAY 


4-WAY HYDRAULIC SERVOVALVE 







6000-7600 

M65-75 

13,000-14,000 
9,000-12,000 
0.3-0.4 


Tensile strength, psi 
Hardness, Rockwell 
Compressive strength, psi 
Flexural strength, psi 
Deflection, in. 

Impact strength, ft-lb 
Mx in. notch 0.4-0.5 
185-194 


per in., 
Heat distortion, deg C 
Deformation under load, 


per cent at 4000 psi 
and 50 C 
Moisture absorption, per 


cent 


colors are available in quantities of 10,- 
000 Ib and over. Monsanto Chemical Co., 
Plastics Div., Springfield, Mass. 
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strength and arc resistance and provides 
greater impact strength. Other features 
include contact fingers made of beryllium 
copper, silver contacts, a corrosion-re- 
sistant enameled enclosure, and a glass- 
metal header that provides the hermetic 


seal. Relay is a 4-pole, double-throw 
type, with a contact rating of 3 amp, 28 
volts d-c or 115 volts a-c. It will with- 


stand instantaneous voltage surges up to 


1500 volts without failure. As a conven- 







accessible for mechanical actuation, and 
may be utilized for safety limit stops in 
servo systems. By means of custom mani- 
folding, the servovalve may be attached 
directly to the load actuator. This com- 
bination produces a complete servomotor 


free of hydraulic lines from the valve to 


the load. Servovalve has the following 
ratings: working pressure, 200 to 3000 
psi; maximum power to load approxi- 


mately 10 hp at 3000 psi; steady-state 
leakage, 0.1 to 0.2 gpm at 3000 psi (ad- 
justable). Dimensions are 3% x 3% x 
4% in. Weight is 5 lb. Midwestern Geo- 


LIGHT-WEIGHT FLOATING ANCHOR NUT 





actual load and eliminating the 
sity of an auxiliary locking device. 
cadmium plated, 
struction allows 


neces- 
Their 
all spring steel con- 
use of nuts at tem- 
peratures up to 550 F. Spring-tem- 
pered and harder than bolt threads, 
nuts cannot be damaged by cross-thread- 
ing. Silicone lubricant is applied to the 













ience, complete electrical diagram __ is 
stamped on the housing. General Elec- 
tric Co., Schenectady 5, N. Y. 
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Oklahoma. 


Tulsa, 
No. 5, Reader Inquiry 


physical Laboratory, 


threads to eliminate 
galling, 
faces, and to increase the 
the threads to corrosion. 
Mfg. Co., Kaylock Div., 
St., Los Angeles. 
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the possibility of 
to decrease wear on thread sur- 


resistance of 
The Kaynar 
820 East 16th 


ASBESTOS WEDGES 


Laminated asbestos-base slot wedges 
can be used for all types of electrical 
wedging applications, including the 
wedging of coils in motor slots. They 
qualify for use in Class B insulated 


equipment. The following are typical 
properties: flexural strength, 28,000 psi; 


impact strength, 2 ft-lb (Izod), and 
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e WITHSTANDS 
250°C 





e HAS HIGH 
SPACE FACTOR 


© EXCELLENT 
ELECTRICAL 


PROPERTIES a w 
* (7 


If smaller, lighter electrical components are needed in 

































the military electronic gear or aircraft controls you are 
concerned with, investigate the use of CEROC ST, the 
newest Sprague magnet wire. 

Application of a single Teflon overlay to the base 
ceramic insulation results in a magnet wire which 
has many of the best properties of both Sprague’s 
CEROC 200 silicone-coated ceramic-insulated wire 
and CEROC T double-Teflon ceramic-insulated wire. 


Complete details of this important new development aa va 
Ce: 


are given in Engineering Bulletin 404, available on letter- ere 


head request. 
For latest information on CEROC 200 and CEROC T, 
write for Bulletins 401-B, 402-H, and 403-C. 







QUICK DELIVERY 


immediate deliveries from stock 
on small sample quantities of all 
CEROC wires as well as short 
delivery cycles on production runs 
are now in effect. 

There is plenty of room for your 
orders on the production sched- 
ules of our North Adams, Mass. 
and Bennington, Vt. plants with 
their newly-expanded facilities. 












SPRAGUE ELECTRIC COMPANY 


19 Marshall Street, North Adams, Massachusetts 
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moisture absorption 1.8 per cent after 
24 hr at 25 +2 C ona 3 x 1 x e-in. 
wedge. Other characteristics are: con- 
tinuous heat resistance 275 F,_ short- 
time heat resistance 400 F. Standard 
lengths are approximately 47-in. long. 
Cut-to-length wedges can also be sup- 
plied. Eight standard styles are avail- 
able. Hundreds of sizes are possible; at 
present thinnest wedge is %g¢-in. thick. 
Insulation Manufacturers Corp., 565 
West Washington Blvd., Chicago 6. 
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SERVO STABILIZER HAS A 
TWIN-T NETWORK - 


Twin-T servo stabilizer is a plug-in 
amplifier with a phase-shifting network 
that compensates for the lag caused by 
motors or other inertial elements. This 
network stabilizes a-c servo systems with- 
out excessively slowing down the _ re- 
sponse time. The stabilizer contains a 
twin-T network, a potentiometer to ad- 
just the damping, and input and output 
cathode-follower buffer stages. The twin- 
T network is composed of silver mica 
capacitors and deposited carbon resistors. 
The output of the twin-T network is, 
effectively, the derivative of the error- 
signal voltage, and this derivative voltage 
produces the damping. By adjustment 
of the potentiometer, the ratio of deriva- 
tive voltage to error signal voltage may 


KAY-LAB 


TWIN -T 
SERVO 


STABILIZER 


Model 504B 
Ser. No.3 06 _ 


KALBIELL LABORATORIES, INE. 
Sen Diego, Caliiforma 


> + & .4%,, ™e 
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be controlled, and any desired amount 
of damping may be obtained. The 
stabilizer is not critical to source im- 
pendance, load impendance, or supply 
voltage. With the damping control set 
at zero, the only effect on a servo system 
is the fixed insertion loss of 43 Ib. Model 
104A plug-in preamplifier may be used 
to offset this loss. The stabilizer plugs 
into an octal socket. Kalbfell Labora- 
tories, Inc., P. O. Box 1578, San Diego, 
Cal. 
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HEAVY-DUTY 
LOCKING PLUGS 


For industrial applications to heavy 
duty machinery Cor-Lok locking-type 
polarized plugs are now available in 
three-wire cord-set assemblies to cus- 
tomer specifications. The molded rub- 
ber construction forms a waterproof 
joint between cord and plug that is im- 





pact-resistant for hard service, either in- 
door or out. Conductors are solder 
connected to the brass blades which en- 
gage the corresponding socket members 
by a twisting action to lock. Three-wire 
construction has been approved by the 
Underwriters’ Laboratories for 20 amp 
at 250 volts and 10 amp at 575 volts. 
Two- and four-pole plugs will be avail- 
able later. Manufacturer is tooled to 
mold the following flexible cord types 
and sizes: 18-3- and 16-3-SJ; 18-3, 16-3, 
14-3 and 12-3 in S$. SO and SJO hard- 
service coverings. Cornish Wire Co., 
Inc., 50 Church St., New York 7. 
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IMMERSION-PROOF SWITCH 


Type LK f§ an immersion-proof switch 
with a sealed overtravel plunger built 
to break aWay ice accumulations in 
either direction of travel. Switch is de- 
signed for SPDT service at a current 
rating of 10 amp resistive load at 28 
volts d-c. O-ring seals that will with- 
stand pressure differentials up to 15 psi 
prevent moisture from entering the hous- 
ing. A gasketed cover with a sealed cable 


clamp affords splashproof protection for, 

























the terminals and securely anchors a 
cable with a nominal 0.344-in. diam. 
The terminal block carries No. 6 binder 
head screws for electrical connections. 
Nominal actuating force is 10 Ib; at full 
overtravel, force is 15 Ib. Movement 
characteristics are: pretravel, 0.093 in. 
maximum; overtravel 0.187 in. minimum; 
differential travel, 0.032 in. Switch is 
2% in. long, % in. wide. Overall height 
is 3% in., including operating plunger 
and terminal-cover cable — bushing. 
Weight is 0.35 lb. The W. L. Maxson 
Corp., Unimax Switch Div., 460 W. 
34th St., New York 1. 
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CAPRISTORS 


Four new “capristors”, type JCR-P, 
JCR-C, JCR-S, and JCR-DS, provide the 
ratings of equivalent standard resistors 
and capacitors. Capristors are a combi- 
nation of capacitors and resistors which 
are equivalent to simple forms of printed 
circuits. They are larger than printed 
circuits but provide higher ratings. Re- 
sistance ratings range up to 10 megohms, 
with %-watt dissipation. Capacitor rat- 
ings extend up to 10,000 mmf for types 
JCR-P, JCR-C, and JCR-S; ratings of 
each section of type JCR-DS range up 


Pry Vs 

: ‘ 

yr i 
Mg | | 
| | | | 
bee oN Ta 


RDS 


a erN 


to 150 mmf. A temperature-compensat; ~ 


ing dielectric is used for all values under 
330 mmf and a high K dielectric for 
higher values. Working voltage is 500 
volts d-c. Capristors are available either 
with non-insulated white enamel coat- 


ELECTRICAL MANUFACTURING 


ho 2 


Put these characteristics: of ie 
to work for YOU! 


Full electrical flow (low radio fre- High dielectric strength— 1000 to 
COS Me melas ee 2 2000 volts/mil, in thicknesses of 


Power factor .0005. be me Pais 


Teflon retains its toughness over Teflon flexes, has good tensile 
a very wide temperature range strength, won't crack under vibra- 


BCS TMT Seal ed t-te 
3 sunlight, water, oil, and all 
la Tulta ie 


Teflon prevents a carbonized con- 
Cee SM metal h tae 


Gosh se 2h Bit ag a tion and has high impact strength. Cia Saute 


PACKINGS MECHANICAL SEALS 


depend on 


ENGINEERING LEADERSHIP 
TO BRING YOU BETTER FABRICATED 
TEFLON PARTS 


Since the very inception of Tefion, ‘‘John 
Crane”’ has geared their engineering talents 
and facilities to develop its possibilities for 
manufacturers of electrical and chemical 
equipment. As a result, ‘“‘John Crane’”’ is 
ready to work with you in recommending 
and designing Teflon component parts best 
suited to your special requirements. 


Send today for new ‘‘John Crane” Booklet on 
“The Best in Teflon” 


TEFLON PRODUCTS LAPMASTER LAPPING PIPE SEALING 
MACHINE COMPOUNDS 

ae 

= 


ewe 


CRANE PACKING COMPANY 
1824 CUYLER AVENUE e CHICAGO 13, ILLINOIS 


MAY 1952 








ings or vacuum-wax impregnated and 
an & Up uN er insulated phenolic dip coating. All four 


types are %-in. long. Type JCR-P has 


) a 0.230-in. diam; other types have a 
f ( we) A Mh, 0.285-in. diam. Speer Carbon Co., Saint 
( Marys, Pa. 
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AUTOMATIC FLOW INTERLOCK 
e Shur-Flo automatic interlock operates 









an electrical control switch which rend- 
ers equipment inoperative, or operates 
an alarm when the flow of water, air, or 
light oil in the supply lines is inadequate. 
The Shur-Flo is made in two types, one 
| of which shuts off the operation when 
the fluid flow falls below a required pre- 
determined minimum, and the other 


















when the supply exceeds a given maxi- 
mum rate of flow. The interlock oper- 
ates on a differential of flow pressure 
across a nozzle. The electric switch on 
the Shur-Flo makes or breaks contact 
in accordance with the movement of 
the lever arm and plunger that trans- 
mits the diaphragm action to the switch. 
A protective strainer is not required for 
efficient operation of the interlock. 
Typical uses are: protection of fluid- 
ST cooled industrial controls such as tubes 
JU LIKE and transformers; maintaining the cool- 
ant supply to cutting, grinding and 

® machining equipment bearings; and other 
applications. Hays Mfg. Co., 12th and 


Liberty Sts., Erie 6, Pa. 
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TAPES TAMPER-PROOF SWITCH 


Latest addition to a line of telephone- 
type key switches is the Shok-Lok lever 


FOR TOUGH PRODUCTION JOBS you can depend on PERMACEL key switch which is designed to guard 


Electrical Tapes to do the job better—at lower cost. Here’s why: against tampering and to prevent ac- 


cidental tripping due to extreme vibra- 
PERMACEL Electrical Tapes 


tion or shock. Switch has a mechanical 
We Provide a wide safety factor in your bake oven. 

































































2. Assure greater heat stability, thus reducing manufac- | 
turing errors. 











3. Offer real pressure-sensitive qualities. 





PERMACEL Electrical Tapes mold easily, have high tensile strength | 
and are versatile. For facts and figures, mail the coupon on right-hand | locking device that snaps into place 
page. when the lever is operated into any one 
of three positions, thus protecting the 

| switch against accidental tripping. This 
INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. | shock-proof lock is released by press- 


Makers of Texcel® Cellophane Tape, and a complete line of pressure-sensitive tapes for industry. | ing a small button at the end of the 
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lever handle. Key may be double-locked 
by turning the handle; then, it cannot 


be unlocked until handle is turned 
back. Switch handles up to 115 volts 
a-c, 150 watts, non-inductive. Hi-pot 
insulation and low capacitance springs 
are available. Automatic Electric Co., 
1033 W. Van Buren St., Chicago 7. 
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VOLTAGE REGULATOR TUBES 


Types 6073 and 6074 are miniature 
7-pin cold-cathode, glow-discharge tubes 
intended for voltage-regulator service. 
These new types, constructed to meet 
military requirements, can withstand an 
instantaneous — impact acceleration — of 
900 g, and a vibrational acceleration for 


extended periods of 2.5 g. Both types 
have an operating current range from 5 
to 30 ma. The 6073 (illustrated) regulates 
at an average value of 108 volts; the 
6074, at an average value of 151 volts. 


Radio Corporation of America, Tube 
Dept., Harrison, N. J. 
C No. 14, Reader Inquiry Facilit 2 


METALLIC RECTIFIER STACKS 

Hermetically sealed units have been 
added to a line of magnesium copper 
sulfide rectifier stacks. Four models of 
single-phase, full-wave bridge rectifier 
stacks are available for operation over 
a range of ambient temperatures from 
—70 to +200 C (—94 to +392 F). The 
black coating on the container will with- 
stand salt spray for at least 500 hr. In 
applications where d-c voltages or cur- 
rents higher than that provided by one 
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CONCENTRATE: 























































...on the one line 
that does every job! 


ELECTRICAL 
TAPES 


There’s a PERMACEL tape for your every requirement: 


High-Voltage Insulation 
Noncorrosiveness 
Heavy-Duty Holding 

















Quick & Positive Anchoring 
Snug Conformance 
High Heat-Resistance 




















PERMACEL gives you complete service. Technical men to work out your 
particular tape problems and make tapes to your order. 




















INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. 


Makers of Texcel® Cellophane Tape, and a complete line of pressure-sensitive tapes for industry. 











For complete information, mail handy coupon below: 





I | 
| PERMACEL COMPANY NAME | 
Electrical Tapes i 
1 industrial Tape Corporation — \ 
| New Brunswick, New Jersey 
| Dept. 3¥ city ZONE. STATE cs 
| CHECK ONE OR BOTH: i 
| (] Please have representative YOUR NAME........... bi ales emaleacion 
| call on me. l 
| ©) Send us the facts. TITLE | 
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SO SIMPLE... 


KESTER 
FLUX ee» CORE 
SOLDER 


——— ae 


KESTER 
FLuX-CORE 
SOLDER 


SO SIMPLE to leave your soldering 


troubles to Kester 


Kester alone can provide that 
engineered Flux-Core Solder so essential 


to efficient operation. 


This is possible because only Kester possesses that necessary flexibility 
of flux control, (different core sizes), just the right amount of flux 


needed, in the many diameters that range from .009” to %-inch. 


Technical Laboratories and Field Engineering Service adapt these 


features to specific requirements. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39 


Newark 5, New Jersey * Brantford, Canada 


data 
SOLDER 


stack are required, two or more stacks 
can be connected in series, series-par- 
allel or parallel. P. R. Mallory & Co., Inc., 
3029 E. Washington St., Indianapolis 
6, Ind. 
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SPEED REDUCER 


Newest addition to a line of Torque- 
Arm Speed Reducers is No. 7, a double- 
reduction speed reducer, designed to 
handle loads up to 43 hp and speeds 
from 12 to 110 rpm. Model has a load 
rating 59 per cent greater than the 


next smallest size. Like previous models, 
No. 7 is shaft-mounted and anchored 
with a torque-arm which fastens to any 
fixed object. A turnbuckle permits easy 
adjustment of belt tension. This new 
model increases the number of sizes 
in the line of single- and double-reduc 
tion speed reducers to 11. Dodge Manu- 
facturing Corp., Mishawaka, Ind. 
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THERMOPLASTIC SHEETS 


Low-temperature thermoplastic sheet 
Royalite EBMU has an izod impact of 
6.5 at —50 F, and a tensile strength of 
2800 psi. Sheets are available in four 
sizes: 50 x 62 in., 54 x 70 in., 50 x 84 
in., and 54 x 90 in. United States Rub- 
ber Co., 1230 Sixth Ave., N. Y. 20. 
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VARIABLE SPEED DRIVE 
Variable speed drive has the same 
mounting dimensions as NEMA stand- 
ard motors. Drive consists of a variable 
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and- 
able 


provide tight, compact 
insulation for 
\RREGULAR surfaces 


The perfect insulation . . . . which provides e Agent in all 
the desired electrical characteristics, high resistance principal cities 
to moisture, acids, alkalis and lubricating oil . . . . for 

irregular surfaces of transformer windings, bus bars 

and terminals, cable ends, conductor splicing, etc. Vartex 

Varnished Tapes comply with N.E.M.A. requirements. Technical 

literature available on request. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth : Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of | Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’’ Combination Slot Insulation 


i 
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CLUTCH HEAD 


Te tae eet te 


170 


NOLIN 


Clutch Head screws com- 
bine a large entrance recess 
for speed in driver engage- 
ment with the strong straight 
sided driving teeththat 
eliminate reaming action by 
the driver. Write for engi- 
neering booklet. 


TYPE “A” BIT NOT THIS 


®Reg. U.S. Pat. Off. 


CHICAGO 8, ILL. - CLEVELAND 2, OHIO 
NEW YORK 7, N.Y. 


4 
BS 
a 
' 
8 

4 

4 
ad 


Rink 





speed transmission with positive adjust- 
ed pulleys and an induction motor built 
in a single unit. New variable speed 
drive saves cost of building special bases 
where interchangeability between vari- 
able speed drives and ‘NEMA standard 
motors is required, Single-phase types 
have ratings of 1 to 3 hp and polyphase 
types ratings of 1 to 15 hp, with speed 
reductions of 2-1, 3-1 or 4-1. Dripproof, 
splashproof and totally enclosed models 
are available. Sterling Electric Motors, 
Inc., 5401 Anaheim-Telegraph Rd., Los 
Angeles 22. 
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FLUORESCENT LAMP BALLASTS 


Sequenstart Type 608-408 is a new 
ballast for two 96T12 fluorescent lamps. 
It is designed to meet the requirements 
of Certified Ballasts Manufacturers’ Sup- 
plement Number 1, to ASA Specification 
C82.1. New unit, a series-sequence type, 
is the first redesign since the line was 





inaugurated. Ballast affords an increased 
lamp starting current and is interchange- 
able with the older Type 608-407. Bal- 
last contains a constant-wattage circuit 
that stabilizes energy delivered to the 
lamps within approximately +10 per 
cent regardless of line fluctuations be- 
tween 106-130 volts. Also featured is 
a ventilated capacitor compartment. Sola 
Electric Co., 4633 West 16th St., Chi- 
cago 50. 
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MOLDED RUBBER DIAPHRAGMS 


Rubber stocks have been developed 
for molding diaphragms of all types, 
with or without fabric inserts, from the 
size of a dime up to 3 ft in diam. Stocks 
are compounded with properties that 





THE 


RAYONIC 


CATHODE RAY TUBES 


BY WATERMAN 





Sisee the introduction of Waterman 
RAYONIC 3MP1 Tube for miniaturized 
Oscilloscopes, Waterman has devel- 
oped a rectangular Tube for multi-trace 
oscilloscopy. Identified as the Waterman 
RAYONIC 3SP, it is available in P1,P2, 
P7 and P11 screen phosphors. The face 
of the Tube is] 2'x 3” and the over-all 
length is 9%”. Its unique design per- 
mits two 3SP Tubes to occupy the 
same space as a single 3” round tube, 
a feature which is utilized in the 
S-15-A TWIN-TUBE POCKETSCOPE. 
On a standard 19” relay rack, it 
is possible to mount up to ten 3SP 
tubes with sufficient clearances for 
rack requirements. Thus 3SP RAYONIC 
tube is ideal for multi-trace oscillo- 
scopic work. 


Maximum 2nd anode voltage 2750 volts 
... Satisfactory operation can be achieved at 
600 volts... Vertical deflection factor 52 to 
70 volts DC per inch per kilovolt ... Horizontal 
deflection factor 73 to 99 volts DC pér inch 
per kilovolt...Grid. cut-off voltage 2.8 to 
6.7% of 2nd anode potential... Focusing volt- 
age 16.5 to 31% of 2nd anode voltage... 
Heater 6.3V at .6 amp... Twelve pin small 
shell duodecal base... Tube can be mounted 
in any position ... 3SP1 JAN approved. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: 


3JP1 & 3JP7 JAN RAYONIC CR TUBES 
3JP2 & 3JP11 RAYONIC CR TUBES 
3MP7 & 3MP11 RAYONIC CR TUBES 
3RP1, 2, 7, 11 RAYONIC CR TUBES 


Also POCKETSCOPES, 
PULSESCOPES, RAKSCOPES 
and other equipment 


EAL a 
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7 Convenient Warehouses 
fo serve you: 


PITTSBURGH (19) 
2850 Second Avenue 








MARITIME METAL 


Since the earliest days of the Viking ships, copper and 
copper base alloys have been a traditional and vital metal 
in all ship construction to withstand the highly corrosive 
conditions of the sea. Today more than ever, copper is used 
extensively throughout giant ocean liners like the new S.S. 
UNITED STATES—51,500 ton luxury ship of the United 
States Lines. This new ship is the largest fully air conditioned 
ship in the world—and copper, of course, played an important 
role in her vast air conditioning system. 

Wherever the long life and dependability of copper are 
required you'll find HUSSEY Copper well represented. 


USSEY COPPER axa 2222. 


C. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 





CLEVELAND (14) CHICAGO (18) PHILADELPHIA (30) 
5318 St. Clair Avenue 3900 N., Elston Avenue 1632 Fairmount Avenue 
NEW YORK (13) ST. LOUIS (3) CINCINNATI (2) 


140 Sixth Avenue 1620 Deimar Boulevard 424 Commercial Square 
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Copper wire 


products are controlled 


material under 


N. P. A. Controlled Ma- 
terials Plan...USE 
YOUR CMP ALLOTMENT. 








Let us quote on 


your requirements. 



























Now, a new plant with additional 
equipment and double capacity 

is at your command. The RADIX 
Wire Company offers 

more efficient service than ever before 


as a leading supplier of 





all kinds of asbestos and plastic 





insulated wire for 







appliances and fixtures, 


many available for early delivery. 








the RADIX WIRE co. (#:) 


now located at 


26260 Lakeland Boulevard 
Cleveland 23, Ohio 
Phone: REdwood I-919I 






| resist various fluids and gases, extreme 





high or low temperatures, prolonged flex- 
ing, or combinations of these require- 
ments. In addition, as a result of the 
development of new compounding and 
adhesion techniques, facilities are avail- 
able for the fabrication of rubber dia- 
phragms bonded to metal. All dia- 
phragms are made to order. The Acush- 
net Process Co., New Bedford, Mass. 
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UHF “’PENCIL-TYPE” DIODE 


Type 6173 is a high-perveance, “pen- 
cil-type” diode designed especially for 
pulse-detection and pulse-power-meas- 
uring service at frequencies up to 3300 
me. The “pencil-type” design features 
a coaxial electrode structure of the 
double-ended, metal-glass type having 
minimum transit time, low-lead induct- 


ance, low plate-to-cathode capacitance, 
and high resonant frequency. In addi- 
tion, it has- very low heater wattage 
(0.85 watt) and weighs only 1/5 oz. 
Electrical and mechanical features of 
tube make it suitable for use with co- 
axial and wave-guide-type transmission 
lines, as well as in r-f probes of elec- 
tronic voltmeters. Radio Corporation of 
America, Tube Dept., Harrison, N. J. 

e No. 21, Reader r 


racility, page <3 





MINIATURE CONNECTORS 


Varicon miniature connectors are rated 
at 30 amps at 110 volts. Capable of 
withstanding 4000 volts between ter- 
minals, connectors are rated at 1330 
volts. Feature of the line is that by 
using Only four basic components it is 
possible to assemble male and female 
connectors with any number of contacts. 
Maker can provide assembled connec- 
tors, or user, by stocking only the four 
components, can produce ‘connectors 
with the number of contacts and polarity 
required. The contacts on male or female 
connectors are located 90 deg apart so 
that the longitudinal slots and the com- 
plete length of the contact area mesh and 
provide positive contact along the entire 
length. This springlike construction elim- 
inates the possibility of intermittents. In- 
sertion or withdrawal requires little force 
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3 : _ For long-lasting protection 
30 U.S. Holdtite Rubber Tape is 


unbeatable for perfect splicing : - : 
is when used with U.S. Holdtite U.S. Holdtite Friction Tape is a wall of safety. A 
Friction Tape. Both exceed 


A.S.T.M. specifications. powerful grip... high-tensile and high-dielectric 





anaeey Seana strength...no pinholes to cause dangerous leaks... 


) ) 

ity straight-tearing, non-ravelling. Exceeds A.S.T.M. 

ule 

s0 specifications. 
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. UNITED STATES RUBBER COMPANY 
n- 
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‘Solve Your Tough 
Electrical Insulation 



















Problems... . 
BEFORE THEY HAPPEN! 


Get the facts NOW 
on NEW 

















TURBOTUF 


TUBING and SLEEVING 



















































Even when bent to a crease, TURBOTUF retains all 
of its dielectric strength. Ordinary varnished glass 
tubing and sleeving under the same treatment loses 
75% of its insulating value. TURBOTUF withstands 
all sorts of rough usage — twisting, scuffing and 
continuous heat. DON’T TAKE OUR WORD FOR IT 
—Send today for free samples of super-flexible 
TURBOTUF; crease it, twist it, try it out on your own 
tough insulation applications and run your own on- 
the-job tests. Just fill in and mail coupon NOW. 
TURBOTUF Tubing and Sleeving, a special glass 
braid with a highly flexible coating, is available in 
Magneto Grade B-A-1, Radio Grade B-B-1, and Gen- 
eral Purpose B-C-1; Sizes from No. 24 to 5/8” |.D. 


TURBO 
THE WILLIAM @:3:@ LE AND CO., INC. 


INSULATING MATERIAL SPECIALISTS SINCE 1920 


MANUFACTURERS OF 
Plastic Insulated Wire * Multi-Conductor Cables 
Extruded Tubing * Varnished Tubing * Saturated Sleeving 
Glass Sleeving and Tubing * Cambric Cloths 
Tapes and Papers * Mica Products and Wire Markers 
For further information see the ELECTRONICS BUYERS’ GUIDE 
SALES REPRESENTATIVES IN PRINCIPAL CITIES 


THE WILLIAM BRAND AND CO., INC. 
108 VALLEY STREET, WILLIMANTIC, CONNECTICUT, U.S.A. 





























[] Please send me complete data on new TURBOTUF 
CO Please send me free samples of TURBOTUF. | want to test it on 
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CO. NAME 

CO. ADDRESS 

CITY ZONE STATE 


















because of floating seating of the con- 
tacts in the body section. In assembly, 
the contacts are sandwiched between 
the end and middle body-sections and 
the combinations of the sections used 
provide the keying variations and flex- 
ibility of the connector system. Appli- 





cations include use on chassis and con- 
nections between chassis, on cables, in 
plug-in circuit elements, and for in- 
ternal as well as external connections 
in appliances and electrical equipment. 
Connectors have the following charac- 
teristics: negligible capacitance, contact 
resistance, 0.0001 ohms, contact spac- 
ing suitable for 300-ohm lines. Contacts 
are made of silver-plated brass or phos- 
phor bronze on beryllium copper. Elco 
Corp., 190 W. Glenwood Ave., Phila- 
delphia 40. 
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PLUG-IN MOTOR CONTROL 


Sero-Tek electronic motor control for 
subfractional-horsepower motors is de- 
signed as a plug-in chassis assembly. 
Unit operates from a 110 to 220-volt 


50-60 cycle supply. Motors with ratings 
up to 1/10 hp may be controlled over 
a speed range of approximately 30:1. 
Torque versus speed regulation is good 
due to a velocity feedback circuit. Servo- 
Tek Products Co., Inc., 4 Godwin Ave., 
Paterson 1, N. J. 
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IMPULSE RELAY 
AP ratchet-type impulse relay fea- 
tures an automatic stop which prevents 
slippage or overtravel of ratchet and 
insures positive action on each impulse 
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WHEN OPERATORS USE SARGENT DIAGONAL CUTTING PLIERS NO. 177... 


on cut your unit costs! 


... multiple leverage steps up cutting power 5 to 1 


@ SPRING ACTION—COMPOUND LEVERAGE 
@ IDEAL FOR FEMALE OPERATORS 
@ REDUCES FATIGUE AND SORE HANDS 


Save time and motion...boost operators’ morale with 
this lightweight, self-opening Sargent plier. 

Compound leverage enables the user to do more 
work, faster, with less effort. Even the tips of No. 177 
cut clean. Cupped jaws provideextracutting clearance. 
Diagonal cutting edges afford ample hand clearance 
even when blades contact a flat surface, as illustrated. 
Handle design minimizes hazards of pinching the user. 

Four separate rivets absorb stress, increasing service 
life 3 to 4 times over that of single-rivet nippers. 
This tool has forged, heat treated, hardened nickel- 
chromium alloy steel jaws that give unmatched service. 
Take the first step to cut your costs...order No. 177 
now...and see for yourself how this remarkable 
Sargent cutting plier performs on the line. 

Sargent of New Haven produces a quality line of 
standard and special purpose pliers to help speed pro- 
duction and cut costs. Ask your tool supplier for the 
ones you want...or write us now for full information. 
Dept. 13 E. 


SARGENT AND COMPANY 


New York - New Haven, Conn. - Chicago 


MAY 1952 







Other time-saving tools from the Sargent line 


No. 574 Long Chain Nose Plier— 
ENABLES ONE HAND TO S 


LOOP, HOOK, WRAP, CUT. 









Cutter in nose saves time and motion. 
Takes the place of a long |nose plier 
and diagonal cutting plier. 





/ No. 234 Terminal Plier — 


SECURELY CRIMPS RING, OPEN- 
END AND SNAP TYPE TERMINALS. 
















This great time-saver does a neat job 
quickly and easily. Its hardened steel 
dies give long satisfying performance. 





\°Z 
N6 
No. 102 Outside Cutting Plier— XK 
A PLIER, A CUTTER AND 
A WRENCH IN ONE TOOL. { 
Has countless uses. It provides extreme 
gripping and cutting power due to com- \ 
pound leverage. Open throat permits running 
wire between jaws, from either end. 


Builders Hardware and Fine Tools since 1864 
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TAP-LOK 










































































































































































= os A COMPLETE LINE 
47 OF VIBRATORS... 





“| Designed for Use in Standard Vibrator- 
: Operated Auto Radio Receivers. Built 
J with Precision Construction, featuring ps 
Ceramic Stack Spacers for Longer f 
: Lasting Life. Backed by more than 
j 20 years of experience in Vibrator 
Design, Development, and 
4 Manufacturing. 
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vA NEW MODELS 

















V NEW DESIGNS 
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“‘A” Battery Eliminators, DC-AC Inverters 
Auto Radio Vibrators 


See your jobber on write factory 























American Tetevision « Ravio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA-U.S.A 









































Relay 

is capable of high-speed operation with 
a contact transfer time as short as 20 
millisec. Relays are available with rat- 
ings up to 230 volts, a-c or d-c and up to 


regardless of speed of operation. 


1-pole double-throw contact arrange- 
ments (4 Form C). Contacts, made of 
fine silver, have a 3/16-in. diam. They 
are rated at 5 amp at 115 volts a-c, non- 
inductive load. Relay coils are random- 
wound on molded bakelite bobbins. Phe- 
nolic cams, hardened-steel ratchet and 
pawl, and pin-hinged armatures are 
used. Standard relays have _tin-dipped 
solder terminals. Balanced armature con- 


struction permits mounting in any posi- 


tion. Relay is 2% in. wide, 4 in. long and 
2% in. high. Potter & Brumfield, Prince- 
ton, Ind. 

No. 24, F 


SUBMINIATURE SLIP RINGS 
Overhall 


sembly is 


length of 
1.01 in. It 


subminiature as- 
' contains 32 slip 
rings with individual, color-coded leads. 
Ring sizes are: ring width, 0.020 in., 
barrier width, 0.010 in., 
0.141 in. Despite its size, 
be used without 


ring diameter, 
assembly 
insulation 


y can 
breakdown 





at 500 volts between slip rings. Assem- 
bly is produced by machining a plastic 
blank to receive the silver rings, which 
are electroplated into place. Rings are 
made of fine hard silver and are given 
a palladium and rhodium or gold finish 
to prevent tarnish and minimize fric- 
tion. Electro Tec Corp., 4 Romanelli, 
South Hackensack, N. J. 
No. 25, f ir 


BRAZING FLUX FOR TITANIUM 


Low-temperature brazing flux has been 
developed for use in the 
titanium, zirconium 
Silver brazing ’ 
tanium, which the new flux protects. 
Tensile strength of 45,000 to 50.000 
psi are obtained with butt joints in com- 
merically pure titanium. Lap-joint test 
specimens may break outside the joint 
if the lap is more than three times the 
thickness. Heating may be accomplished 


joining of 
their alloys. 
wet the ti- 


and 
alloys readily 


TNT aRY 


oe for 
strong 
tapped threads 
in soft 
materials 


TRIPPING of tapped threads in 

soft materials is easily prevented 
by the Tap-Lok Insert —a hard steel 
bushing. Being self-tapping and simple 
to install, it is widely used in original 
installation in soft metals, plastics 
and other materials. It is also exten- 
sively used for salvage of 
rejects and for mainte- 
nance. Adoption of the 
Tap-Lok Insert can have 
an important effect on the 
cost and the sale of your 
products. 


INSTALLATION 


1. Simple driving tool with 
























threaded stud engages in- 
terior thread of insert. 

2. Driver turns self-tapping 
insert into cored or drilled 
hole equal in size to tap drill 
hole for external thread of 
insert. 

3. After seated, 
male threaded member is 
driven 


insert is 


into interior thread 


of insert. 


U.S. Patent 
2,455,885 












* Reg. U. S. Pat. Off. 


Send for samples and 
descriptive folder. 


Also manufacturers of 
Groov-Pins for positive 
locking press fit. 


CORPORATION 


1125 Hendricks Causeway, Ridgefield, New Jersey 
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The American Brass eines Waterbury, Conn., reports 


Plant layout speeded | 


with Kodagraph Autopositive Paper 


few engineering and drawing reproduction depart- 
ments of The American Brass Company must keep 
pace with the constant plant-layout demands of ten 
manufacturing divisions. And here’s how Autopositive 
Paper saves time and dollars in this work. 


First, paper cutouts of machines and equipment are 
pasted in position on a whiteprint of the proposed layout. 
From this opaque pasteup, a positive reproduction on 
Autopositive Paper is made directly. There’s no negative 
step, no darkroom handling with this revolutionary 
photographic intermediate material. Just exposure in a 





standard whiteprint machine... processing in standard 
photographic solutions. 


Then, the Autopositive intermediate—with dense pho- 
tographic black lines on a durable, evenly translucent 
base—is used to produce the desired number of prints. 
These are sent to the branch involved to be studied and 
returned with comments. 


This procedure may be repeated half a dozen times 
until complete agreement is reached on the final layout. 
And every time revolutionary Autopositive Paper saves 
time and dollars! 


Other important uses of Kodagraph Autopositive Paper at American Brass 


... to reproduce 
the blueprints and 


direct-process prints re ss 
which the various di- . 
visions receive from f}>s.« 


vendors. The Auto- j “+ ; 
positive intermedi- 
ates are then used to k 
produce any number —~ 
of shop prints. 





[Xodagraph /\utopositive Paper 


“‘THE BIG NEW PLUS” in engineering drawing reproduction 


Learn how Kodagraph Auto- 
positive Paper is simplifying 
routines in thousands of con- 
cerns. Write today for a free 
copy of “New Short Cuts and 


é : 5 Name 
for interesting facts 


Sav ings 





fhe ame MAIL COUPON FOR FREE BOOKLET 
EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. Sa / 


Gentlemen: Please send me a free copy of your new illustrated booklet, 
“New Short Cuts and Savings.” 


. to reclaim old, 
soiled, or worn draw- 


. to speed print 
service to all depart- 


ings. Autopositive ments. Autopositive 
Paper intensifies line reproduces produc- 
details . . . drops out i tion reports, parts 
smudges, creases— = lists, documents of 
delivers intermedi- every type. And 





ates which produce / ¥ ® 
clean’ whiteprints 
and blueprints. 


opaque originals can 
be copied as readily 
as translucent ones. 


Sn ea 
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Position 





about companies you know ee 


and a revolutionary new prod- ; 
‘ Street 





uct you should know. 
City 
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| 

| 

| 

| 

| 

y 
| Company 
| 

| 

| 
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| 
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Zone 
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TRADE-MARK 








either with an oxyacetylene torch or a 
furnace; ordinary brazing techniques are 


e used, Flux is available in one-half pound 
= ——_—— jars. Handy & Harman, 82 Fulton St., 
New York 38. 
- rcle No. 26, Reader inquiry Fa 
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NEOPRENE SLEEVES 


Gortite sleeves and boots for various 


p or types of moving and sliding equipment 
ire made from a neoprene-base ma- 
Ci qs al terials impervious to oil, grease, dust, 
sand, and abrasives. Sleeves withstand 
aa temperature changes from 45 to 220 F 
without cracking. Fabricated to order, 

“UPSTAIRS” 
= as well as 













down 


Recent additions to the broad 








sleeves can be produced with diameters 


array of Struthers-Dunn relay types up to 24 in. and lengths up to 30 in. 

: : os . x square, rectangular <¢ langu- 

> play vital defense roles in a wide Round, squ ire rectangular ind triangu 

( @ E ; 4 ; lar sleeves can be made for use in angu- 
variety of applications ranging from lar, horizontal, or vertical positions. They 










70.000 feet in the air to below the can be used ” pes _— — worm 
: i . gears, pump diaphragms and other mov- 
ocean surface. Important S-D design ing parts. A & A Mfg. Co., 2017 West 
and engineering advances materially Clybourn St., Milwaukee 3, Wis. 
improve relay performance under rcle No. 27, Reader Inquiry Facility, page 231 
shock, vibration, ambients to 200°C., 
high humidity and other adverse FLAT POWER RESISTORS 
conditions encountered in military Series ZT Greenohm flat resistors are 


operations. provided with  spring-tensioned — jam 


brackets which slip into end holes and 


serve to mount the unit. Resistors are 
g RELAY TYPES 








available with ratings of from 30 watts 


5,34 
STRUTHERS-DUNN, INC., 150 N. 13th St. Philadelphia 7, Pa. 


BALTIMORE »* BOSTON e« BUFFALO « CHARLOTTE «+ CHICAGO « CINCINNATI 
CLEVELAND e BALLAS e¢ DETROIT « KANSASCITY e« LOS ANGELES (URGED dass wassies) te “Siweits 
MINNEAPOLIS »* MONTREAL « NEWORLEANS ¢ NEW YORK e¢ PITTSBURGH (50.000 iin ace Sia wall 
ST. LOUIS e« SAN FRANCISCO « SEATTLE SYRACUSE « TORONTO as : ae j : 

the line is the ability to handle heavy 
overloads and a_ cold-setting inorganic 
cement coating that does not crack or 
flake under severe heat or shock condi- 
tions. Clarostat Mfg. Co., Inc., Wash- 


OVER 17,000 COPIES NOW IN USE eee ee 


No. 28, R« 
“RELAY ENGINEERING,” the famous 640-page handbook 



























brings you full benefit of Struthers-Dunn’'s experience in pro- ANTI-STATIC AGENT 
ducing thousands of relay types. The ideal guide to modern Anstac is a fast-drying colorless liquid 
relay selection, use, maintenance and circuitry. Price $3.00. that eliminates electrostatic charges on 


electrical equipment. It can be applied 


ELECTRICAL MANUFACTURING 













BOILERS 


BLOWERS 


BEARINGS 


ATES 


a > 
SNe 


Whether your product is large, small, rugged, 
fragile, heavy or light, it will ship befter, 
safer and more economically in a 

Wirebound Container. 


Prove it to yourself! 


3 
| | 
i 


BOXES & CRATES 


MAY 1952 


thom, all, AtoZ 


€ 


SCHHSSSSSSSSSSSSSHSSSHSSSHSSHSSHSHSSHSSHSSSSSSSSSSHESSEHESESES 


MAIL THIS COUPON, TODAY! 
WIREBOUND BOX MANUFACTURERS ASSN. 
Room 1150, 327 South LaSalle Street, Chicago 4, Illinois 


Gentlemen: 


| want the A.B.C.’s about Wirebounds. Send a free copy of your booklet, ‘‘ What 
to Expect from Wirebound Boxes and Crates."’ 


Please have a Wirebound sales engineer give me the facts as they apply to our 
product. 


Name Position 

— °° =" oe ones 
StreetandNumber——C“C=‘“‘SsSSSCstsCSCSCOSNSCti‘“(‘(NNTNNSSCOCONSCONSTTS 
City 


Our Product is 



















2 ‘ to dial faces, glass, painted surfaces, and 
SS eS XS os rs] other areas where charges accumulate. 


Product can be applied by spraying, 


Ye \' S brushing, dipping, or other conventional 

NS Yj S or, ee is - ew 

WA ow? 02v7ce | oT a evelopment Corp., anvers, 

FOR PRECISION GLASS PARTS --- || “cet 2 %e cre mee 
YW 


CARBIDE COMMUTATOR SAW 


New hub-type solid carbide saw is 
designed primarily for commutator un- 
dercutting, but can be used on other 
slitting and slotting work. Principal de- 





Flat, Bent, or Convex Shapes of heat-treated or tempered 
glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 


Heat-treated, tempered or hardened glass parts for: 









Clock & Timer Crystals Light Lenses 
Oven Doors Dials & Name Plates 
Radar Equipment Television Equipment 
Aircraft Accessories Instruments 


Photographic Equipment Medical Equipment 













Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 





sign feature is a brazed ring which forms 
a part of the hub, making hub and 
solid carbide blade completely bonded 
and rigid. Saws have diameters of up 
to 3 in. Gay-Lee Co., Clawson, Mich. 
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RESISTANCE SOLDERING UNIT 
Model K-72 resistance soldering unit 
features an adjustable heat control which 

| allows the electrodes instantly to heat 
up to 1500 F. It can be used for solder- 
ing connections of electronic tubes, ra- 













Want further data on 


advertised products? 


S you scan the advertising pages your interest may be 
stimulated in a number of products or services that 
tie in with your development projects and on which you 









dio and television parts, radar equip- 
| ment, thermal connections, and other 
equipment. The electrode handle, which 
is 7 in. long and weighs 2 oz, is made 
of heat-resistant plastic. It is equipped 
with a replaceable carbon electrode. The 
power unit is enclosed in a 4 x 5 x 6-in. 
case. Weight of complete unit is ap- 
proximately 10 lb. Sunrise Products Co., 
P. O. Box 173, Hawthorne, N. J. 
e No. 31, Reader Inquiry Facilit 


would like more detailed information. 













Obey that impulse to send for the bulletins or other 





technical literature offered by the advertisers. 






The Reader Inquiry Facility on page 231 makes it con- 
venient to request data from several different companies 









and obviates the need for separate handling. 











The same postcard will serve also to register your request PULSE TRANSFORMER 

Era miniature pulse transformer Type 
130Al is a three-winding pulse trans- 
former designed especially tor low-power 
applications. Transformer is intended for 
use in triggering and counting circuits, 
as a blocking oscillator transformer, and 
for d-c isolation, inversion, pulse-shaping, 






for article reprints and for further information on new 
materials and components described in the editorial pages. 
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of Plaskon Alkyd. 


Lives depend on each part functioning 
properly in aviation magnetos like this 
made by American Bosch Corp. That’s 
why the vital electrical parts are molded 


votlidideS SUR ec stints asset cai a Monit alia aii iA “Ci i ci I 


Get superior are resistance and 
dimensional stability in electrical parts! 


If you want to be sure of greater 
dependability, better performance 
in electrical parts, investigate the 
outstanding advantages of Plaskon 
Alkyd Molding Compound. 

A wide range of products have 
been improved with the exceptional 
arc resistance, high dielectric 
strength and resistivity that make 
Plaskon Alkyd tops as an electrical 
insulator. Superior arc resistance 
gives an extra margin of safety 
that permits smaller clearances and 
reduced over-all dimensions. 





Plaskon Mobile Demonstration Trailer 


Fully equipped shop with molding presses 
and complete test equipment. Plaskon tech- 
nicians will make on-the-spot comparisons 
of parts molded from Plaskon Alkyd with 
your present parts. Inquire today. 
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You can design to precise dimen- 
sions, due to the excellent dimen- 
sional stability of Plaskon Alkyd. 
And faster molding at lower pres- 
sures means greater productivity 
per mold cavity. 

If you make motor starters, 
meters, switches or any products 
demanding superior electrical prop- 
erties, learn how you can use Plas- 
kon Alkyd to improve your prod- 
uct and your profits. Write us to 
arrange for a demonstration at 
your plant. 


INSIST ON 


PLASKON. 


ALKYD 


FOR SUPERIOR ELECTRICAL PARTS 





MOTOR STARTERS 


a 


LIGHT SWITCHES 


PLASKON 


Libbey « Owens « Ford 
Glass Company 





Toledo 6, Ohio 
Branch Offices: 


oS ai : 
Sih aa as tial 


DIVISION 


Boston « Chicago « Los Angeles « New York 


Manufacturers of Molding Compounds, 


Resin Glues, Coating Resins 


In Canada: 


Canadian Industries, Ltd. e Montreal, P.Q. 
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The strange case of the and pulse-transmission circuits. Trans- 
former is constructed to withstand se- 

; ; vere temperature, shock and humidity 

spider and the die. ee conditions. Transformer has the follow- 

ing advantages: convenient through- 

panel mounting utilizes the same mount- 

ing hole pattern as a_ conventional 

“=, Y oo” nine-pin miniature tube socket; compact 
© ate a: : P 7 : transformer design permits mounting on 

~ This is a very strange spider: it spins pic- a tube strip or chassis in approximately 

1 tures, not webs. It’s a television spider (a the same space required for a standard 
miniature tube; and short rise time and 

small droop minimize critical associated 
circuit design problems. Engineering 
Research Associates, Inc., 1902 W. Min- 
struction, five-press operation and welded assembly saw to that. nehaha Ave., St. Paul W4, Minn. 
No. 32, R: F ty, f 










spacer or flange) used in most picture tubes. 







It used to be a very expensive spider, too—its four-piece con- 


As a matter of fact, its cost was all out of line: so much so that the 


tube manufacturer took the part to Volkert. GASKETS AND PACKINGS 


And that’s where the spider met the die: Facilities are available for the design 
and fabrication of gaskets, packings, 
washers, spacers, seals, shims, and bush- 
with an ingenious six-station die which ings. Available materials include Teflon, 












Volkert engineers studied the part. came up 


blanked and formed the part in one piece. 





cutting costs by 48/7. Output jumped to 75 
parts per minute; rejects were less than 2‘. 

Moral: You may not need a spider—even so, Volkert’s creative 
die engineering can help you cut costs, boost output on any pre- 


cision stamped sub-assembly. Volkert assumes complete responsi- 





bility—from blueprint to sub-assembly and testing. 


Kel-F, neoprene, silicone rubber, as well 
as leather, asbestos, cork, rubber, card- 
tor board, brass, aluminum, copper, steel, 
costae? ; a 
and other materials. Auburn Mfg. Co., 
308 Stack St., Middletown, Conn. 


A 16-page brochure, “3-Way Facilities for Precision e No. 33, Reader Ir ty e 23] 






Want to know more about Volkert? 















Stampings,”’ with cost-saving case histories, is yours 


MINIATURE RESISTORS 


for t ing. Wri ; ly ; 
or the asking rite for your copy today. Axiohm miniature power _ resistors 


have axial leads permanently anchored 
JOHN VOLKERT METAL STAMPINGS, INC. in place and tinned for easy soldering. 
222-34 96th Avenue, Queens Village 8, L. I., N. Y. Made with an alloy resistance wire with 

a low temperature coefficient of resistivi- 

tv, they are wound on ceramic cores. 
The entire assembly is encased in vit- 
reous enamel, forming a hard, crazeless, 





For design...tooling...production and 
assembly of precision stampings 
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Beauty of mahogany mottle finish, fine 
details, scratch-resistance, light weight 
and strength at reasonable cost feature 
this cabinet for Philco radio-phono 
combination. Its BAKELITE BM-780 
General-Purpose Phenolic. 


Molded by The General Industries Co., 
Elyria, Ohio, and American Insulator 
Corp., New Freedom, Pa, 


High resistivity, low-loss factor, and 
dimensional stability are all built into 
these bases for diheptal tubes in tele- 
vision sets. They're BAKELITE Natu- 
ral “Low-Loss” Insulation Phenolic 
BM-16981. 


Made for Sylvania Electric Products Inc. 
New York, N.Y. 


Why Phenolic Plastics 





The wide variety of BAKELITE 
Phenolic Plastics means that you 
can pick the right combination of 
properties to suit your particular 
purpose. 

And with a// BAKELITE Phenolic 
Plastics, you'll get the plus-factors 
of strength, beauty, economy, ease 
of production. Their resistance to 
chemicals and moisture, good elec- 
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Strength and stability! This impeller 
for Sears, Roebuck’s Kenmore Dish- 
washer is made of BAKELITE Water- 
Resistant, Improved-Impact Pke- 
nolic BM-13080. It stands up under 
whirling, scalding water, blasts of hot 
air, attack by soap and detergents. 


Molded by Martindell Molding Co., Tren- 
ton, N. J. 





Intricate design and electrical resistiv- 
ity—up to 600 volts AC, 250 volts DC, 
10-600 amps.—are two of many fea- 
tures of this I-T-E Circuit Breaker case 
molded of black BAKELITE General- 
Purpose Phenolic BM-2498. 


Made for I-T-E Circuit Breaker Co., Phil- 
adelphia, Pa., by American Insulator 
Corp., New Freedom, Pa, 


trical properties, long service life, 
and light weight are added fea- 
tures you can’t afford to overlook. 
Select the phenolic molding ma- 
terial that’s best for your applica- 
tion...put it to work for your prod- 
uct. It means improved design, 
better performance, more saleabil- 
ity! Our Engineers will be glad to 
help you. Write Dept. DW- 20. 


Service for six years without failure on 
New York’s subways—despite weather 
extremes, moisture, vibration 20 hours 
a day! It’s a subway shoe contact fuse 
housing that has been molded from 
BAKELITE Medium Impact-Resistant 
Phenolic BM-1132. 


Made for The Horne Products Co. by 
Boonton Molding Co., Boonton, N. J. 





Heat resistance, good electrical prop- 
erties combine in this magneto distrib- 
utor plate for heavy-duty automotive 
equipment. It's BAKELITE BM-18425 
General-Purpose Phenolic with im- 
proved electrical insulation qualities. 

Made for American Bosch Corp. by Spe- 


cialty Insulation Mfg. Co., Hoosick Falls, 
New York. 


gat the job! 


BAKELITE 


TRADE-MARK 


PHENOLIC PLASTICS 


Taaoce co MARK 


BAKELITE COMPANY 
A Division of 

Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N. Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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IF YOURS IS A TOUGH 
RF INTERFERENCE PROBLEM— 
LET FILTRON SOLVE IT... 


When your equipment must meet the 
military RF Interference limits, consult 
with FILTRON engineers in the earliest 
stages of design. FILTRON can furnish 
RF Interference Suppression Filters 
whose size, weight and shape will fit 
into your equipment. 

FILTRON has custom designed over 1000 
types of RF Interference Filters that 
meet military limits and specifications. 
FILTRON’S screen rooms are available 
for the RF Interference testing of your 
equipment. 
























































































An inquiry on your company letterhead 
will receive 
prompt attention 










12 circuit miniaturized filter for wide band 
RF Interference Suppression. 





Miniature 3 omp.—125 VAC—400% filter— 
hermetically sealed— size 1%” x 1” x 1%” 











RF INTERFERENCE SUPPRESSION FILTERS FOR: 


Motors Dynamotors 
Generators Power Plants 
inverters Actuoters 
Electronic Gasoline 
Controls 


























Engines 
And other RF Interference producing cqvipment 























heat-conducting hermetic seal. Resistors 
are available in 5- and 10-watt sizes. A 
wide range of resistance values is avail- 
able. Standard tolerance is 
+5 per cent; closer tolerances are avail- 
able on special order. Ward Leonard 
Electric Co., 115 S. McQuesten Park- 
way, Mount Vernon, N. Y. 

e No. 34, F er Ir ry f ty, page 231 


resistance 


SELENIUM RECTIFIERS 


Series 280-ERM selenium rectifier cells 
have a 0.280-in. diam. They can be 
supplied in all standard configurations: 
bridge, ring, center-tap, doubler, and 
half-wave. They can be mounted by 
means of a broad, flat terminal lug called 
a “bracketerminal.” The bracket-terminal 
combines the cathode (positive output ) 


terminal with the mounting bracket. 





Aten 


Feature of the line is an external re- 
silient member which serves as the en- 
tire external rectifier structure. ‘This 
member is a specially formed spring 
clip. Being resilient, it maintains op- 
timum stack pressure during the thermal 
expansion and contraction of the stack 
resulting from changes in ambient and 
operating temperatures. Since this mem- 
ber is external to the stack, the resiliency 
is not affected by the protective paint 


coating. Conant Laboratories, 6500 “O” | 


St., Lincoln 5, Nebraska. 
e No. 35, Reader juiry Facility, page 231 


POSITIVE LOCKING CONNECTOR 


Current-carrying device locks in posi- | 


tion and prevents accidental disconnects. 


Positive lock is assured by a twist of the 























DOUGLAS 
SKYROCKET 


THE FILTRON co., INC. 


FLUSHING, LONG ISLAND, N. Y 













LARGEST EXCLUSIVE MANUFACTURERS — 





OF RF INTERFERENCE FILTERS 






Saves up to 80% of Commercial 
Blue Print Costs! 


Fast, Efficient, Low-Cost 


WHITEPRINTERS 
for Plant, Lab, Office 


SPEE-DEE 


@ Quickly make accurate black-on- 
white or blue-on-white prints up to 
24” x 36” from translucent originals, 
at less than 2c per sq. ft. Just plug 
into 115 volt a.c. line. Makes photo- 
copies too. Uses diazo (moist or am- 
monia dry) process. $155.81 includes 
initial supply of paper and develop- 
ing powder. Printer only, $149.81. 
Shipping weight, 85 lbs. Smaller 
models from $55.12. Order the Spee- 
Dee on 10-days free trial or write 
for full facts. 


MODEL “’‘D” VERSA-LINER 
Volume Production Prints when Needed 


® Economically prints and develops 
black line and colored line white- 
prints. Uses dry ammonia-fume di- 
azo method. Plugs into standard 115 
V 60 cycle a.c. line, using 19 amps. 
Easy to install and operate. Rasnliies 
cut sheets or roll stock up to 42” 
wide in any length. Variable speed 
up to 5 ft. per min. New light source 
—low replacement cost. Easy to 
clean. Minimum maintenance. Com- 
plete, $1295. Moist diazo-type model 
at $1095. Get full facts now. 


PECK & HARVEY 


5749 N. WESTERN AVE., CHICAGO 45 
Manufacturers of Whiteprint, Blueprint 
and Photocopy Equipment 
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SINTERED METAL PARTS AND =— SAVE TIME 
BEARINGS, OIL IMPREGNATED = = MAONEY AND 
FOR SELF LUBRICATION = 
IF DESIRED = MATERIAL 
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NICKEL SILVER 


CAM 9¢ 






BRONZE YOKE LINK 14¢ 
IRON HUB SPROCKET 85¢ 


92 


es ee ee eee 


DIVISION OF THE WICKES CORPORATION #© SAGINAW, MICHIGAN 
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TINY MIKE 


High-Voltage Ceramic 
Capacitors 


te 














TINY MIKE 


Miniature Disc 
Ceramic Capacitors 







Tiny Mike is an original 
Cornell-Dubilier engineering job, 
inside and out! Even the ceramic body 
is made by C-D, in the newest and most modern 
ceramic body plant in the world. Fired in electric kilns, 
and electronically controlled at every stage, these are 
the most uniform and dependable ceramics ever 
to be mass-produced. Write today for Engineering 
Bulletins. Dept. H-52 Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


CAPACITORS 

















ONSISTENTLY EPENDABLE 
PLANTS IN SOUTH PLAINFIELD. N. J.; NEW BEDFORD, WORCESTER, AND 


CAMBRIDGE, MASS.: PROVIDENCE, R. 1.: INDIANAPOLIS, IND.: FUQUAY 
SUBSIDIARY SPRINGS, N.C.; AND SUBSIDIARY, THE RADIART CORP., CLEVELAND, OHIO 





cap in the connector body or receptacle. 
Line includes 20-amp, 2-, 3- and 4-wire 
connector bodies; motor plugs; flush re- 
ceptacles; and regular, rubber and _ar- 
mored caps with or without cord grips. 
Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne St., Hartford 6, Conn. 

No. 36, Re ry | t 2 


RIGID POLYVINYL CHLORIDE 


Boltaron 6200 series is a high-mole- 
cular-weight, non-plasticized rigid polv- 
vinyl chloride based on Geon 404. Non- 
flammable, the 6200 series has the 
following advantages: good deformation, 
corrosion and abrasion resistance, light 
weight, high dielectric strength, and a 
good low-temperature factor. At 72 F. 
its tensile strength is 7850 psi, its com- 








pressive strength 10,700 psi, and_ its 
Hexural strength 12,100. It can be stamp- 
ed, sheared, milled, planed, drilled and 
swaged. It can also be drawn, formed, 
molded, machined and welded by the 
hot-gas process. Typical applications in- 
clude wire insulation, fan housings, bear- 
ings, gears, and electrical conduits. It 
is available in the form of sheets, bars, 
pipes, and tubes. H. N. Hartwell & Son, 
Inc., Park Square Bldg., Boston 16. 


No. 37 





RUNNING TIME METER 


Hermetically sealed running time me- 
ter has been developed for registering 
the operating time of machine tools and 
electronic, electrical and general indus- 
trial equipment. It is designed for oper- 
ation under wide ranges of temperature, 
as well as in hazardous atmospheres. 
The dial is viewed through a tempered 


TOTAL “HOURS 
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Adjustable 
Speed 
Induction 
Motor 


Simplifies operation and minimizes maintenance 


Here is the ideal low cost solution to the problem of adapting A.C. motors 
to the job of driving machines which must be operated at variable speeds: The 
ACEC Schrage-type Adjustable Speed Induction Motor—a rugged, compact, 
self-contained unit—permits a range of speeds from 0 to 2400 RPM. at the 
turn of a knob. With the standard type, it is possible to vary the speed from 
600 to 1800 (1:3) and from 0 to 2400 RPM. 


The motor is designed to work at constant torque and adjustable speeds. 
At full load, its power factor is always near 1, and thus its use can improve 
the power factor of a whole plant. 


Produced by up-to-the-minute manufacturing techniques which not only 
assure mechanical precision but minimize production costs, the ACEC “Schrage” 
affords the most efficient, simple, and economical means of powering machines 
that require variable speed drives. It is used extensively in the textile field, 
and is proving indispensable for numerous applications in the chemical and 
paper-making industries. Its wide adaptability is evidenced by the fact that it 
provides the perfect prime mover for such diversified mechanisms as machine 
tools, variable belt conveyors, automatic stokers, and calenders of different types. 


Profit by learning all about the ACEC “Schrage”. Write, wire or telephone 
the nearest ACEC office or representative—or communicate directly with us 
in New York. We'll be glad to supply you promptly with a complete technical 
bulletin. 


he Schrage-type motor: A rotor 

winding, similar to that of an 
induction motor, is connected 
through slip rings to a 3-phase 
supply. Brushes, on a commuta- 
tor connected to a “regulating” 
winding on the rotor, are con- 
nected to electrically separated 
phases of the stator winding. 
Changing the position of these 
brushes, by turning a knob, or 
by servo-motor with remote con- 
trol, gives variation in speed, 


Integral Horsepower Electric 
Motors in the following types 
FULLY GUARANTEED: 

* Adjustable Speed 
Schrage Motors 

* Open Drip Proof Motors 


* Totally Enclosed 
Fan Cooled Motors 


* Pump Motors: 
Style "C’"’ Face Mounted 
Style "P" Vertical Solid Shaft 
Vertical Hollow Shaft 


MOTORS EXCEEDING 200 HP, 
BUILT TO ORDER 


IMMEDIATE DELIVERY from NEW YORK « CHICAGO + KANSAS CITY » NEW ORLEANS « DALLAS and LOS ANGELES Warehouses 


BELGIAN ELECTRIC SALES CORPORATION * 


cw 
eS 
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Main Office: ONE E. 53RD ST., NEW YORK 22, N.Y. © PLAZA 8-3105 


D. 
Youngstown * Savannah * Montreal * Puerto Rico *— City 


Los Angeles ¢ San Francisco * Chicago * Kansas City * Cleveland 
Dallas * New Orleans ¢ Pittsburgh ° Lovisville « 
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tHE riGHt BALL 


Let Strom Help You 


Not only in precision ball bearings, but 
in countless other places, Strom has 
found that the right ball will do the 
job better. Maybe your problem can 
be solved with the use of the proper 
ball. Why not take it up with Strom. 

Strom has been making precision 


metal balls for over 25 years for all 
industry and can be a big help to you 
in selecting the right ball for any of 
your requirements. In size and spher- 
ical accuracy, perfection of surface, 
uniformity and dependable physical 
quality, there’s not a better ball made. 


STEEL BALL CO 
1850 So. 54th Ave., Cicero 50, Illing 


Largest Independent and Exclusive Metal Ball Manufacture 


COULD THIS BE THE HOME FOR YOUR 


New Relay ? 
Transformer ? 


Choke Coil ? 


Ideally suited for use where 
space is at a premium, this 
standard Hermaseal unit 
meets Mil-T-27 and JAN 
specifications, and has many 
possible applications. 


1” x 1” can, depth variable to your requirements. 


Supplied with cover pierced for individual terminals, or pierced and 
embossed for a .G00 O.D. sealed header with up to eight terminals (as 
shown). Equipped with mounting studs, if desired. 


Furnished with either dry air fill or vacuum-pumped and pressure-filled 


with dry nitrogen. 


SS Ss ee 


Tell us what you do need; perhaps one of our other standard units will 
fill the bill. Or, we'll be glad to design a special unit for you (as we've 
done for many others.) Write today for our new catalog and quotes. 


Gea 


THE HERMASEAL CO, Inc. 


Elkhart 12, Indiana 


glass crystal which is fused to the case. 
Tamper-proof, it is housed in a drawn 
steel case which provides magnetic 
shielding. Meter registers in 1/10-hr 
steps to 9999.9, or in l-hr steps up to 
99999. Occupying the same panel space 
as a 3-in. meter, it is powered by a 
self-starting synchronous motor operat- 
ing from a 50- or 60-cvcle, 110 to 125-, 
or 220 to 250-volt supply. Marion Elec- 
trical Instrument Co., 401 Canal St., 
Manchester, N. H. 
No. 38, F 


COPYING MACHINE 


Copyflex Model 30 whiteprinter speeds 
production — of drawings, 
tracings and other large-sized originals. 
Its 46-in. printing width enables it to 
handle standard 42-in. roll stock or in- 
sertion of multiple cut sheets of copying 
paper. A 48-in., 2000-watt Vycor mer- 
cury arc lamp enables machine to pro- 
vide uniform exposure and to speed 
printing up to a maximum of 12 lin ft 


engineering 


per min. Model 30 operates from a 230- 
volt, 60-cycle supply. Fifty-cycle ma- 
chines are also available. Machines do 
not need ink, negatives, masters, special 
lighting, dark rooms, plumbing, or ex- 
hausts to carry off fumes. Copies may he 
made on Copyflex sensitive paper, ace- 
tate-coated paper, film, and cloth. Oper- 
ation is simple; a single control switch 
turns the machine on and another con- 
trol regulates the printing speed. The 
operator merely feeds in the sensitized 
paper with the translucent original to 
be copied. Copies are processed by the 
machine and are stacked ready for use. 
Charles Bruning Co., Inc., 125 North 
St., Teterboro, N. J. 

Circle No. 39, Reader Inquiry Facility 


ROSIN FLUX 


Lonco Activated rosin flux is said to 
be 10 to 30 per cent faster acting than 
most rosin fluxes even on materials that 
have been oxidized or carbonized in 
storage. Non-corrosive and _ non-toxic, 
the flux is recommended for soldering 
work on copper, brass, bronze, nickel, or 
any alloy of these metals. It may be 
used with solders containing as low as 
20 per cent tin, or silver solder con- 
taining 5 per cent silver and 5 per cent 
lead, with a high melting point. In tests 
conducted over four months, the flux 
withstood humidity, sulphur dioxide and 
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‘Dag’ Colloidal Graphite... 
Built-in Lubrication! 


You, a designer or builder of small mechanical devices or electrical appli- 
ances, need a lubricant that possesses great durability ... resistance to 
corrosive atmospheres. . . the ability to provide protection at both high 
temperatures and low temperatures... the properties of adhering to and 
becoming a part of the friction surfaces .. . in short, “dag” colloidal 
graphite, which serves as the ideal lubricant: 


1. Where no provision has been made for lubrication in mechanisms such as 
electric toasters, small motors, radio parts, electric toys, ete. 


2. Where the mechanism must function without failure: in fire alarms, telephone 
exchanges, vending machines, etc. 

3. Where lubrication, though provided for, is usually neglected: in vacuum clean- 
ers, washing machines, food mixers, parking meters, etc. 

There are many additional cases in which dry films of graphite play an 
important part in the continuous lubrication of devices that cannot be 
effectively lubricated with conventional petroleum oils or greases. Write 
today for more information. Ask for Bulletin No. 431-23 E. 


Ga Acheson Colloids Company, port suron, wich. 


DISPERSIONS @Y| also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND Units of Acheson Industries, Inc. 





FELT MAY BE 
YOUR ANSWER 


To That -_ Material Problem 


Thousands Ae of designers baffled by 
‘ : , Bye 2 /RL AS 
seemingly unsolvable material problems ¢ a ae 


have been turning tt FELTERS FELT 


and getting the answers 


~ ODS ™, BR) 1 


‘age Wy ( 


<—S 


..the right answers ~ 
“N-/ since the turn of the century. 


We can supply you with FELTERS FE LT: as soft 
as a summer cloud es XO? or as hard ~ Wer 
and tough as a 50¢ ak “You can buy FELTERS 


FELT in any color or shade in the full range from 


WES) \ to white. thea You can get it in a 
; * 


thickness, any consistency, any size, any 
shape. You can depend on FELTER LT 

not to ravel, shred or fray. And you can freely 
subject FELTERS FELT to oil a 


a) 


Orie 


or gas 


oline.. 2®)= = to sun\’ ’« moisture, heat | i 
Yf K\/)s * 


\ 


Posi 
Za or ‘cold with no harmful effects. 


The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 11, MASS. 


Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


Name & Title 
Company 
Address 

City & State 


salt-spray without signs of corrosion. In 
the water extract conductivity test, it 
showed readings of 0.65 parts per mil- 
lion; 578,000 specific resistance, and 
1.73 specific conductivity. London 
Chemical Co., 325 W. 32nd St., Chicago 
If 


No. 40, Reader Inquiry Facility, page 231. 


Laboratory and 
Engineering 
Equipment 


To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 231, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


SPRING TESTER 


Tester for checking the loads and 
deflection of compression and extension 
springs can be used for both general- 
purpose and high-quantity production 
testing. Speed of production _ testing 
varies from 300 to 600 tests per hr. Pro- 
duction stops and tolerance markers are 
adjustable. Having an accuracy of with- 
in \% of 1 per cent, tester meets require- 
ments of the National Bureau of Stand- 
ards. A dial indicator for reading deflec- 


Wine 
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When you buy AlSiMag ceramics you get: 


1. Engineering know-how accumulated during 
half a century of specialization. 


2. Unexcelled production facilities. 


3. The widest choice of ceramic materials 
available in the industry. 


4. Equipment of a size and completeness that 
can handle YOUR job. 

5. Research which has constantly improved 
known ceramics and has led in the develop- 
ment of new special-purpose ceramics. 


6. The highest quality custom made ceramics, 
delivered when and as promised. 


One of the most important questions is: ‘Can they 
deliver on time and according to promise?” 
American Lava Corporation has equipment of a 
size and completeness which is not matched in the 
industry. A book showing about 200 pictures of 
equipment producing AlSiMag technical ceramics 
has just been published. This book will give you a 
good idea of the size, versatility and skill of our 
organization. We'll be glad to send you a copy if 
you'll request our booklet ‘'50 Years of Progress.” 
As you look through it we believe you'll agree that 


we have the equipment and know-how to handle 
YOUR job. 


SOTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Brood St., Newark, N. J., Mitchell 2-8159 @ PHILADELPHIA, 
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 © NEW ENGLAND, 1374 
LOS ANGELES, 232 South Hill St., Mutual 9076 @ CHICAGO, 228 North LaSalle St., Central 6-1721 @ ST. LOUIS, 1123 


1649 North Bread St., Stevenson 4-2823 
Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 
Washington Ave., Garfield 4959 

























































































KIRKWOOD 


for longer 
motor life 


Kirkwood steel core and mold- 


ed core commutators make 


motors last longer because 
they are precision made to 
withstand extreme variations 


in heat, speed and vibration. 


Motor production is speeded 
up because Kirkwood commu- 
tators, ranging from 9 /32"' to 
36"' dia., are machined to fit 
right the first time. 


Kirkwood engineers will glad- 
ly work with you in designing 
new commutators for special 
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COMMUTATOR CO. 
OVER 5,000,000 NOW IN USE 


1345 CARNEGIE AVE 





CLEVELAND 15, OHIO 


tions is available. Twelve-inch-long steel 
rules measure lengths in 32nds and 64ths 
on one side and in decimals in 10ths 
and 100ths on the reverse side. The 
tester can handle loads up to 300 |b, 
and spring diameters up to 4 in. It can 
test up to 12-in.-long compression springs 
and 10-in.-long extension springs. Tester 
has following dimensions: width of base 
14% in., depth 5 in., overall height 38 in. 
Dial has a 15-in. OD. Weight is 17 lb. 
The Carlson Co., 277 Broadway, New 
York 7. 
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LOW FREQUENCY VTVM 


MV-12A voltmeter covers a fre- 
quency range between 20 and 250 ke 
and has a voltage range of less than 
1 mv to 1000 volts. Due to heavy nega- 
tive feedback in its 6-stage amplifier, 
the accuracy of the instrument is 2 per 


a-C 


cent of full scale between 30 cycles and 
150 ke, and 3 per cent over the remain- | 


ing frequency range. Feature of the 
MV-12A is its dial, which was designed 
to satisfy both logarithmic and _ linear 
scale requirements. Previously, users of 


vacuum tube voltmeters had to choose 





voltage scale 
with a linear decibel 
or a linear voltage scale combined with 
a logarithmic decibel scale. In either 
case readings are difficult due to crowd- 
ing of the scale divisions at one end of 
the logarithmic part of the scale. The 
dial used on Type MV-12A strikes a 
compromise by zero suppression of its 
linear voltage scale. This spreads the 
logarithmic decibel divisions sufficiently 
to avoid congestion beyond a_ point 
where accurate reading would be difh- 
cult. Dimensions of voltmeter are: width 
7 in., height 12 in., and depth 6 in. 
Millivac Instrument Corp., 444 Second 
St., Schenectady 6, N. Y. P. O. Box 997. 
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logarithmic 


between a 
combined 


HIGH-GAIN PREAMPLIFIER 


Model BL-954 is a high-gain a-c pre- 
amplifier. It is designed to permit the 
extension of the measurable range of 
graphic recording instruments or cath- 





scale, | 


ode-ray oscilloscopes into the microvolt | 


| 
| 
| 
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of metal 
MEASURED & RECORDED 
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MEASURES WITHOUT CONTACT 


EPL Dynamic Micrometer easily 
1sures displacement, vibration or 
movement (up to .075 inches) of any 
etal body without contact 
calibrated for direct read 


+ sarith 





endent of acceleration or frequency 
displacement. 


ELECTRO PRODUCTS 
LABORATORIES 


4501-Md Ravenswood Ave., Chicago 40, Ill. 


Oo 


ALSO MEASURES 


Radial expansion of objects 
at high speeds. 
Motor vibration, valve 
travel, bounce. 
Shaft whip. 
eae isle NAOMI io loley 
slip rings. 
Vibration in heat exchangers. 
Axial vibration in 
turbo compressors. 
Displacement, rate of acceleration. 
Travel, bounce of relay contacts. 


Write for Bulletin DM1250 
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IRING MEANS DEPENDABLE PERFORMANCE 





This Ingersoll Duplex Horizontal Spindle Traveling Housing Milling 
Machine for rough and finish milling in one setting. It will produce 
either a 16 or 12 cylinder diesel crank case in 1.3 hours. 


~ Rome Synthinol’ 


MACHINE TOOL ana CONTROL WIRE 


Here’s one worry you can forget about—breakdowns in your 
machine tools caused by wiring that won't stand today’s produc- 
tion pace. Leading manufacturers have found Rome Synthinol 
Machine Tool and Control Wire the perfect answer... here’s why. 
Rome Synthinol is a specially developed polyvinyl chloride 
thermoplastic insulation that has proved its ability to withstand 
the abuse of high speed automatic operation in long, tough 
service. It is highly resistant to abrasion, flame, moisture, acids, 
tenet ; oils, and cutting solutions. It is available, solid or stranded, in a 
Underwriters’ Laboratories approved as : ; 
Type TW, with end use approval for wide range of permanently clear colors. Its uniformly small 
80° C. operation in air; 60° C. operation diameters save valuable space. 


exposed to oil and in wet locations. Con- : . : : a , 5 
Scents tn Matianad Uackind Sect Galidens’ Consistently high in quality, Rome Synthinol will give your 





Association Standards. machine tools a reputation for dependable performance. For 
the complete story, ask for Bulletin 101. The coupon below is 
IT COSTS LESS for your convenience. *T.M. Reg. 


TO BUY THE BEST 






ROME CABLE CORPORATION, Dept. EM-5, Rome, N. Y. 










Pleas end me the Rome Synthinol Bulletin 101. 
ase s € 7 
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New Hoover. 


enClosed 





If you make a motor-driven product 
that must work where there’s moisture, 
heavy dust, wood chips, or metal shav- 
ings—these new, totally enclosed Hoover 
Motors are for you. 

And you are getting more for your 
money than with any comparable mo- 
tor on the market. 

There are both self-cooled and fan- 
cooled models—newly designed to keep 
trouble out and performance high. No 
openings to let moisture in. No blind 
passages to catch dust and dirt. 


A working giant in a small package 


Polyphase motors through 5 H. P. 
Capacitor start motors through 3 H. P. 
All built in NEMA frames. Extremely 


compact. More horsepower for each 
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pound of motor—more motor for your 
money in every way. 

Made and guaranteed by the makers 
of the famous Hoover Cleaners, who 
have been building precision motors 
since 1934. World-wide service facil- 
ities—always ready to protect your good 
name. 


THE HOOVER COMPANY 

Kingston-Conley Division 

Dept. EM-5 

51 Brook Avenue, North Plainfield, New Jersey 


Please send catalog showing and describing 
complete line of Hoover Motors. 


Name 


Address nim 


ieee Zone State 











region and to maintain a relatively flat 
frequency response from 0.2 to 400 cps. 
Noise and hum have been reduced by 
the use of a battery power supply. The 
dry “B” batteries are mounted in the 
carrying case, while either external stor- 
age or dry batteries may be used to 
furnish “A” power. A standard cell fur- 
nishes voltage for an internal calibration 
circuit. The control panel contains a 
meter to indicate battery voltage, a cali- 
bration push button and a gain control. 
The preamplifier consists of three push- 
pull stages with a balanced high-impe- 


dance input and a capacitor-coupled 
output. The Brush Development Co., 
Instrument Div., 3405 Perkins Ave.., 
Cleveland 14. 
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RESISTANCE LIMIT BRIDGE 


Type 1652-A resistance limit bridge 
indicates on a large panel meter _per- 
centage deviation of unknown resistors. 
Deviation can be measured from an ex- 
ternal standard or from an internal stand- 
ard adjustable from 1 ohm to 1,111,111 
ohms in steps of 0.1 ohm. Maximum 


deviation is 20 per cent and accuracy 






is between 0.2 and 0.5 per cent, depend- 


ing on application. Limit bridge can 
also be used to match one resistor to an- 
other, or as a conventional decade 
Wheatstone bridge for resistance meas- 
urements by the null method. Bridge 
requires a 105 to 125-volt or 210 to 
250-volt 60-cycle supply. Power input 
is approximately 30 watts. Overall di- 
mensions are 19 x 8% x 10% in. Weight is 
29 Ib. General Radio Co., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 
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CONSTANT CURRENT SUPPLY 


Model 50220 electronic current sup- 
ply provides a steady d-c source from 
an a-c line. Designed primarily for use 
with potentiometer indicators, recorders 
and controllers, it can also be used with 
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A WORKING GIANT 


in a small package 


If your product calls for a motor that will do a big job in a Among Hoover's general-purpose 
4 motors, there are models that give 
you a widely varied choice of 
= Capacitor-Start, Split-Phase and Poly- 
Starting torque to spin hard-to-start machinery into action Phase Motors. 
Be cick ; ; , In special-purpose motors, too, 
without strain or vibration. Running torque to Carry a steady or 
; < there probably are Hoovers that 
varying load smoothly—with reserve power to spare. And will meet your specifications “‘as 
stamina to take the grind of long operating cycles or the daily is’ —including models for pumps, 


. oe oil burners, fans and blowers. 
unishment of frequent starts and stops. ' ret, 
. , q P ; Ask your distributor for full in- 

Fully self-cooled as they run, and engineered to do away formation, or write us direct. 


with drag or friction, Hoover Motors stay cool, quiet, reli- 


small amount of working space, Hoover has what you're 
looking for. 


able. Economical, too. Each watt of electricity gives its most since 1934 
in usable power. 

And service? When it’s needed, where it’s needed. Hoover’s 
service facilities are world-wide—always ready to protect your 


customers and to guard your good name. 


THE HOOVER COMPANY 
Kingston-Conley Division 
51 Brook Avenue North Plainfield, New Jersey 
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Heminway & Bartlett's special finish Nylon Lacing 
Cord has high abrasion resistance and low 
moisture absorption. The finish has the desirable 
malleability of wax and the cord retains its original 
strength up to approximately 325° F. The finish is 
non-toxic to humans. Samples available on request. 


For fine wire lacing, we have developed a Nylon flat 
braided specially treated Lacing Tape. Ask about it! 

Write to Dept.EM: The HEMINWAY & BARTLETT Mfg. 
Co., 500 Fifth Avenue, New York 36, N. Y. 


Sales Offices: Chicago, Boston, Philadelphia, St. Louis,. 
Cincinnati, San Francisco, Charlotte, N. C., 


Gloversville, N. Y. 


SPECIALLY DEVELOPED FOR THE 
ELECTRONICS INDUSTRY... 


ACING CORDS 


@ Unlike ordinary Nylon Lacing Cords, Heminway 
& Bartlett's Nylon Lacing Cord has a special 
synthetic resin coating that resists the growth of 
mold and micro-organisms—factors most often 
responsible for the deterioration of linen and cotton 
lacing cords. 


HEMINWAY: BARTLETT 
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A NEW COMPLETE SERVICE 0 


ALL TYPES OF 
CONSTRUCTION 
NOW AVAILABLE 
AT LOW COST 





me 





‘ me A 






FOR 


CALL, WRITE OR WIRE TODAY FOR 
QUOTATIONS ON YOUR REQUIREMENTS 


| INSTRUMENT 
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INGS and 
SF OMNUTHTOR 


MOLDED 


LO 


OR FABRICATED TYPES 
WEST POSSIBLE COST 






Assemblies of these types can be supplied at low cost. 
Quality is the highest in the industry. Dimensional 
accuracy and other characteristics are excellent and 
these units are highly recommended for instruments 
such as synchros. 


ooh 


ONE PIECE ELECTRO-PLATED 
™ TYPES FOR EXTREME ACCURACY 


Wherever extreme dimensional precision, accu- 

rate concentricity, and high dielectric qualities are 

required the electro-deposition method is recom- 
mended ...the production of which is licensed 
under an exclusive arrangement with the Electro 
Tec Corporation. This well-known process is most 
satisfactory for miniatures and sub-miniatures 
down to .035” diameters. 


ULTRA-MODERN, COST REDUCING, NEW PRODUC- 
TION FACILITIES—The last word in plant, equip- 
ment ond skilled personnel are grouped here to 
provide fast delivery at 

lowest unit cost. 










| shaded-pole 
| construction. 
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resistance thermometers, strain gages or 
constant d-c 
current. Model 50220 requires a 115. 
volt, 60-cycle supply. It contains a com- 
pensated feedback circuit that provides 
a flat current characteristic over a wide 
input voltage (80-140 volts). 
Standard unit, designed for a 10-ma 
output at 1.4 volts d-c, provides a cur- 
rent stable to within + 1/10 of 1 per 
cent. Units for other voltage and cur- 
rent requirements can be supplied on 
special order. Weston Electrical Instru- 


other devices requiring a 


range 


ment Corp., 614 Frelinghuysen Ave., 
Newark 5, N. J. 
No. 45, R« 


NULL INDICATOR 


Development of a ruggedized her- 
metically sealed null indicator makes 
available the use of the null system for 
precise measurement under field condi- 
tions that have been prohibitively se- 
vere up to now. Indicator meets the 
mounting dimensional requirements of 
JAN-1-6. Meters are used primarily as 
bridge and potentiometer balance indi- 





cators, Or in any application where an 
instrument with high sensitivity about 
the zero or balance point is desired. The 


| sensitivity at this point is 1 microamn 


per mm or higher. Additional features are 
faces and shielded core 
Maximum safe current is 
ten times the full scale value. Models 
available are Type HS2 (2%-in. size) 
and Type HS3 (3%-in. size). Marion 
Electrical Instrument Co., 401 Canal St., 
Manchester, N. H. 
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IMPULSE GENERATOR 


Model 3010 magnetic pickup operates 
without physical contact when mounted 
near any moving magnetic material. 
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TAYLOR VULCANIZED FIBRE 
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Here’s a production man’s dream—a uniform easy-to-work 


In the 







material that can be readily machined in any manner in which railroad 

it is possible to machine metal. Yes, Taylor Vulcanized Fibre, field 

which weighs only half as much as aluminum, is a real time Paton 

and trouble saver for production men in nearly every branch Rail-joint insulation—which must with- 

of the manufacturing industry. stand, year-after-year, the brutal poundin 
§ y } : P g 

And another advantage in using this workable material is that of locomotive and car wheels—offers con- 

it is available in numerous forms including sheets, strips, clusive proof of the inherent “toughness 


rods, and rolls, and in a wide range of sizes and thicknesses. of Taylor Vulcanized Fibre. 


When production schedules call for the purchase of fabricated This 62-page fact-filled 


parts, made to your specifications, Taylor can furnish them, Taylor Catalog describes 


- ‘ how the many Taylor Lami- 
too—on time—ready for your assembly lines. 


nated Plastics are made, 


It will be well worth your while to get all the facts about how and when they’re used, 
Taylor Vulcanized Fibre. You may find new ways and means and more important, how 

ois : these basi . 
to use it in making your products better, faster, and cheaper. er ee 


5 : rials to make your product 
Let us also give you the details about other Taylor products, 





a 5 . better... at lower cost! 
such as Phenol, Silicone, and Melamine Laminates, as well Write ude fora cand 
as Taylor Insulation. Catalog EMS. 











SINCE 1891 
TAYLOR FIBRE CO. 


ay Lt. NORRISTOWN, PA. * LA VERNE, CALIF. 
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VULCANIZED FIBRE e TAYLOR INSULATION PHENOL, SILICONE & MELAMINE LAMINATES e FABRICATED PARTS 
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How 
A. SCHRADER’S SON 
solved a 
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PRODUCT ENGINEERS at A. Schrader’s Son 
were faced with an exacting heat control prob- 
lem in developing their SCHRADER Electric 
Vulcanizer. 


FOR PERFECT VULCANIZING, the temperature 
must be held at a steady 300°F throughout 
the curing time indicated for the particular 
tube being repaired. Schrader engineers 
achieved this steady temperature by specifying 
EDISON type D8-2A Thermostats. EDISON 
thermostats hold to this required value within 
+5°F indefinitely and do not vary even after 
years of constant service. Their arc-quenching 
atmosphere is sealed in glass for a lifetime of 
contact protection. 


LOOK INTO EDISON sealed-in-glass thermo- 
stats for your own application. Learn how and 
why some types handle loads to 8 amperes and 
others operate within a differential of +0.1°F. 
In thermal engineering, the name EDISON is 


backed by over 22 years of experience. Write 
today for Bulletin EM-6-3009 
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CO Edinon. 
INCORPORATED 


Instrument Division 
53 Lakeside Avenue, West Orange, N. J. 
° 
MANUFACTURERS OF 
Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 
Time Delay Relays 
























































YOU CAN ALWAYS RELY ON EDISON 
198 


















Pickup is an electrical impulse-generat- 
ing device that produces a voltage out- 
put proportional to the rate of motion 
of the magnetic object. It may be actu- 
ated by the keyway in a shaft, the teeth 
of a gear, the spokes of a wheel, a slot 
in the rim of a wheel or shaft, or any 
vibration or displacement of magnetic 
material in the field of the pickup. Model 
3010 will indicate revolutions, counting 
operations, and movements in excess of 
20,000 per sec when used with elec- 
tronic counters. It can also be used for 
measuring acceleration, velocity and 
other applications. Pickup has an output 
in excess of 2 volts peak to peak. Its 
overall length is 2 in., and its weight 
less than 2 oz. Electro Products Labora- 
tories, Inc., 4501 N. Ravenswood Ave., 
Chicago 40. 

No. 47, Ri 





POWER AMPLIFIER 


Type 220-A power amplifier features 
a rated power output of 20 watts and a 
flat frequency response from 12 to 55,- 
000 cycles. Other characteristics are: 
harmonic distortion less than 0.5 per 
cent at 20-watt output; first-order differ- 
ence-tone intermodulation component 





less than 0.1 per cent at peak output; 
hum level —90 db below full output. For 
a 20-watt output a 0.5-volt low-level 
input or a 1.5-volt high-level input is 
required. Input impedance is 0.5 meg- 
ohm for low-level input, 1.5 megohms 
for high-ievel input. Unit also features 
an input-level adjustment. Hermon Hos- 
mer Scott, Inc., 385 Putnam Ave., Cam- 
bridge 39, Mass. 
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INSULATION TESTER 

Features of insulation tester are: in- 
stantaneous indication; direct reading in 
megohms; and ability to discriminate be- 
tween a complete insulation breakdown 
and leakage through insulation. In addi- 
tion, to protect the operator the dead 
short circuit is limited to a maximum 
of 100 microamp. The reading on the 
d-c microammeter becomes stable with- 
in 2 sec, unless the equipment has a 
very large electrostatic capacity. The 
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SPECIFY RvNnel GEARS 


where Performance is Critical! 



















on 


NAVIGATION 
COMMUNICATION 
AIRCRAFT | 
ELECTRONIC 


Gear 
Requirements 





Specialists in FINE PITCH GEARING 


High Volume Supply 
Design Engineering 
Complete Facilities 
Bar Stock To Finished Gears 
Precision Inspection 





RYNEL ENGINEERS can be in your plant the same day you call. 


Send Blueprints for Quotation, 
or Telephone for Consultation. Telephone 


STerling 4440 


401 MILLER STREET © STERLING, ILLINOIS 


CORPORATION SPUR * HELICAL * WORM » WORM GEAR © INTERNAL 
SEGMENT * SPROCKET « RATCHET « STRAIGHT BEVEL GEARS 
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Shear-Type Flexible Couplings 

Here is the bonded-rubber flexible cou- 

pling service that you may need. . . the 

result of analyzing specific coupling re- 
quirements. 

Lord Shear-Type Flexible Couplings 
deliver the smoothest power because of 
the torsional softness of elastic materials 
stressed in shear. This softness cushions 
the shocks of starting and stopping .. . 
it prevents the transfer of shock loads to 
bearings and gears places natural 
frequencies beyond operating speed ranges 

. . acts as a mechanical fuse to discon- 
nect equipment under overload or stall 
conditions. 

Lord Shear-Type Flexible Couplings 
are engineered specifically for the work 
they must do . . . they prolong the service 
life of driven equipment . . . operate 
quietly . . . need no lubrication . 
prevent transmittance of noise between 

\ shafts . . . cannot be damaged by dust, 
dirt, abrasives. 

For smooth, noiseless, uniform 
drive, there is a Lord Flexible Cou- 
pling from 1/50 to 100 hp. @ 1750 
r.p.m. that will pay you a handsome 
profit. 


Before selecting a coupling for your requirement 
consult wit.; your Lord Engineer. Write or call—— 
a, 
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€ ys PHILADELPHIA 7, PENNSYLVANIA 


al 725 Widener Building 
LOcust 4-0147 

















DETROIT 2, MICHIGAN 


7310 Woodward Ave. 
TRinity 5-8239 





DAYTON 2, OHIO 
238 Lafayette Street 
Michigan 8871 




















BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS 

233 South Third Street 520 N. Michigan Ave. 
ROckwell 9-2151 Michigan 2-6010 
CHarleston 6-7481 



































NEW YORK 16, NEW YORK DALLAS, TEXAS 

280 Madison Avenue 1613 Tower Petroleum 
MUrray Hill 5-4477 Building 

PRospect 7996 

























ERIE, PENNSYLVANIA 


1635 West 12th Street 
2-2296 





LORD MANUFACTURING COMPANY e ERIE, PA@ 


LORD 


SOND ED aves 













HEADQUARTERS FOR 
VIBRATION CONTROL MOUNTINGS 
_... BONDED RUBBER PARTS 


meter measures insulation resistance up 
to 1000 megohms. The circuit consists 
of a small Sola constant-voltage trans- 
former, a step-up transformer, and a 
r-c network that delivers a filtered volt- 
age of 1500 volts d-c. Tester will not 
only indicate complete insulation break- 
down but also insulation whose resist- 
ance is substandard and may therefore 
be expected eventually to fail. Tester 
operates from a 115- -volt a-c supply. 
re is 14 lb. Eastern Specialty Co., 
3617 N. 8th St., Philadelphia 40. 
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VOLT-AMMETER 


Type AC-1 volt-ammeter is a clamp- 
type, hand-sized measuring instrument. 
Readings are made without breaking the 
circuit or insulation. Instrument can be 
used as an ammeter by pressing the 
trigger, thus opening the pair of insu- 
lated jaws. Jaws accommodate cables 
with diameters up to 1% in. and bus bars 
up to 2 x % in. Four ranges are available: 





0-12, 0-60, 0-120, 0-600 amp. a-c. When 
used as a voltmeter, the voltage leads 
are plugged into the handle of the in- 
strument. Two ranges are available, 
0-150 and 0-600 volts a-c. Accuracy is 
+ 3 per cent of full-scale deflection. 
Complete unit includes voltage leads and 
carrying case. Small enough to insert in 
a pocket, the instrument can be held 
and operated with one hand. Overall 
dimensions are 11 x 3% x 1% in. Weight 
is less than 2 lb. Columbia Electric Mfg. 
Co., 4553 Hamilton Ave., Cleveland 14. 
Circle No. 50, Reader Inquiry Facility, page 231. 









New Combined Reprint on 
Servomechanism Design 


e Seven feature articles and five 
shorter ones published in previous 
issues on various phases of servo- 
mechanism design are being re- 
published in a 56-page reprint. 
For details see page 228. 
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APPOINTMENT 
WITH 
TIME 


When you travel by train (or, for that matter, 
by plane or any public carrier) you expect 
to arrive on time. Unconcerned, you click-click 
across switches in the yard district. . . 
swish past the clang of grade crossings. . . 
roar by freights only a few inches away... 
Your confidence lies in experienced railroaders 
and properly maintained roadbeds 
and signal equipment. 


Over every mile of track, your safe and speedy 
progress is guarded. Guarded by semaphores, 
position and color light signals, dwarf signals, 
automatic train controls, interlocking control 
machines in far-away towers, and other 
elements in an all-inclusive safety pattern. 


An unseen essential in this safety pattern, 
reliable and hard-working, is Synthane. 
Synthane is a strong, light-weight, laminated 
plastic. It’s an excellent electrical insulator, 
moisture and chemical-resistant, hard, tough 
and dense. It is also easy to machine. 
Synthane is a material for small parts or large 
on any job where a combination of properties 
is needed and good performance is a “‘must’’. 


Maybe you can use Synthane profitably. 
To find out, send for the complete 
Synthane catalog. We will be glad to help 
you with design, sheets, rods, tubes 

or fabricated parts. Synthane Corporation, 
25 River Road, Oaks, Pennsylvania. 


Terminal Board (left) for continuous 
train control and relay pusher (right). 
Both pieces are made from Synthane 
laminated plastics for General 
Railway Signal Co., Rochester, N. Y 


Swithane-one of industujs unseen essentials 
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FOSTERITE 


developed by Westinghouse 


applied y\N AH EELER 


Service under military and naval field conditions has sharply emphasized the 

importance of adequate moisture-proofing for transformers, coils and related com- 
ponents in many types of electrical apparatus. FOSTERITE* materials and methods, 
developed by Westinghouse and applied by WHEELER under license, now provide 
an economical, practical and highly satisfactory solution to such problems. FOS- 
TERITING, in effect, completely seals and encapsules each unit in a neutral, stable, 
permanent moisture-proof jacket. 
FOSTERITED Wheeler Components will meet exacting military and industrial 
specifications with full assurance of long-range performance. The process can be ap- 
plied either to your own components shipped to our plant or to components devel- 
oped by our engineers to meet your specifications. 


Capacity will naturally be limited. We suggest you get in touch with us at once. 















* QWestinghouse Elec. Mfg. Co. 





MAGNET WIRE 






COILS 





COMMUNICATIONS 
EQUIPMENT 





DEPENDABILITY | 
} 


WHEELER “ 
MAKES THESE PRODUCTS » Special 


THE WHEELER INSULATED WIRE CO., INC., 1102 EAST AURORA ST., WATERBURY 20, CONN. 
Division of The Sperry Corp. 
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Literature 
lor the Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 231. 





EXPLOSION-PROOF MOTORS—Con- 
struction details and special features of 
a line of explosion-proof, fan-cooled and 
non-ventilated motors are described in an 
illustrated six-page bulletin. Both types 
are UL-approved for use in Class I, 
Group D, and Class II, Groups F and 
G atmospheres. Data are provided on 
frame numbers, ratings, and dimensions. 
Cutaway views and other drawings are 
included. Allis-Chalmers Mfg. Co. 
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LOCK WASHERS- Illustrated four-page 
brochure contains a price list of, and 
data on, a line of spring lock washers 
for screws and bolts. A special feature 
is the inclusion of a chart of the Amer- 
ican Standard for spring lock washers. In 
addition, a line of cotter pins is de- 
scribed that can be securely locked with 
one blow of a hammer. Hobbs Mfg. Co. 
Circle No. 52, Reader Inquiry Facility, page 231 


GALVANOMETERS, DYNAMOME- 
TERS—Complete line of galvanometers, 
dynamometers, d-c indicating amplifiers, 
and accessories for use in null-balance 
or calibrated deflection measurements is 
presented in a revised 20-page catalog. 
Also included is a galvanometer selector 
guide. Specifications for each model are 
presented in tabular form. Graphs, pho- 
tographs, and other illustrations are in- 
cluded. Leeds and Northrup Co. 


Circle No. 53, Reader Inquiry Facility, page 231 


DIE-CASTING MACHINES -— Six-page 
brochure contains general information, 
illustrations, and specifications for a line 
of die-casting machines available in ten 
models, with capacities of from 100 to 
1000 tons. Emphasis is placed on two 
design features: a self-compensating tog- 
gle clamp and an automatic pressure 
booster in the hydraulic circuit. Lake 
Erie Engineering Corp. 

Circle No. 54, Reader Inquiry Facility, page 231. 


FLUID POWER CIRCUITS -Illustrated 
32-page manual discusses the basic de- 
signs of fluid power circuits. Representa- 
tive types of fluid power circuits and 
their advantages are described. Also in- 
cluded are JIC pneumatic standards for 
industrial equipment. Logansport Ma- 
chine Co., Inc. 

Circle No. 55, Reader Inquiry Facility, page 231 


ELECTROMECHANICAL PARTS — 


Twelve-page product index provides in 
condensed form information on electro- 
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Kansteel 
ELECTRICAL CONTACTS... 






Be yh 
> strike a familiar chime! 


















COURTESY 
NU-TONE, INCORPORATED 


The makers of Nu-Tone chimes and striking clocks know from experience that 





the perfection of a product is the sum of the perfections of hundreds of small 
details—including electrical contacts. Before the final electrical contact materi- 
als and designs were specified, tests of 100,000 or more operations were conducted. 





Nu-Tone design engineers did not overlook the important 
matter of electrical contact performance. Early in the de- 
sign stages, they consulted with Fansteel engineers, worked 
out the details of contact materials, sizes, shapes and as- 
sembly. The result was a high quality, dependable product 
of nation-wide recognition. This, in our opinion, is the 
right approach to the electrical contact problem. Fansteel Ask for our booklet, 


“Fansteel Electrical Contacts 


Metallurgical Corporation, North Chicago, Illinois, U.S.A. —tngineering information” 


kKansteel 


cat seeune ELECTRICAL CONTACTS 
prmesyered AND ELECTRICAL CONTACT ASSEMBLIES 
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. - - for high temperatures 
.. for high frequencies 
.. + for high voltages 


R/M Teflon tape is made by Ray- 
bestos-Manhattan, Inc., of Du Pont 
Teflon. This tough, flexible tape pos- 
sesses characteristics that are unique 
in one material and that recommend 
it for a variety of uses in the elec- 
trical insulating field. 

R/M Teflon tape has excellerit elec- 
tric properties even at high voltages 
and high frequencies. It leaves no 
carbon residue along a discharge 
path and shows good arc resistance. 
It is practically inert chemically, has 
zero moisture absorption, and resists 
weathering. 

R/M Teflon tape has unusual heat 
stability and has been successfully 
and continuously used on electrical 
equipment: at 482°F. without dam- 
age. Toughness, impact resistance, 
and ability to stretch make R/M 
Teflon tape an ideal material for 
insulation. 

A descriptive folder on R/M Teflon 
products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetra- 
fluoroethylene resin 


R/M TEFLON 
PRODUCTS 
include 


RODS, SHEETS, TUBES 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. 
Bridgeport, Conn. « Passaic, N.J. 
Crawfordsville, Ind. 
Peterborough, Ontario, Canada 

RAYBESTOS-MANHATTAN, INC. Manufacturers 

of Asbestos TextileseMechanical PackingseIndus- 

trial Rubber Products « Abrasive and Diamond 

Wheels e Brake Linings « Brake Blocks e Clutch 

Facings e Fan Belts » Radiator Hose « Rubber 

Covered Equipment e Sintered Metal Products 
Bowling Balls 
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mechanical, electronic, and metal and 
ceramic products. Included are descrip- 
tions, features, and applications of a line 
of batteries, capacitors, contacts, recti- 
fiers, resistors, vibrators, and other com- 
ponents and supplies. P. R. Mallory & 
Co., Inc. 

Circle No. 56, Reader Inquiry Facility, page 231. 


CLASS H SLEEVING—One-page pre- 
liminary data sheet provides data on sili- 
cone rubber-coated Fiberglas sleeving. 
Data are provided on its electrical, chem- 
ical and physical properties. Also cov- 
ered are the sizes and length of available 
tubing. Irvington Varnish & Insulator Co. 

No. 57, Reade F 


r Inquiry Ff +) 
inquiry Facility 


page 231. 


SHEET METAL FACILITIES — In 
words and pictures this 20-page booklet 
describes the two plants, manpower, and 
equipment available for fabricating, fin- 
ishing, assembling and shipping sheet- 
metal products. Lyon Metal Products, 
Inc. 
No. 58, Reader | 


CIRCUIT CONTROLLERS—Functions, 
applications, and characteristics of a line 
of direct-acting finger-type voltage and 
current regulators are described and il- 
lustrated in a 12-page bulletin. Emphasis 
is placed on the _ versatility of the 
Regohm controller and its use in servo 
systems. Electric Regulator Corp. 

e No. 59, Reader Inquiry Facility, { 


VINYL RESINS — Bulletin containing 
eight data sheets plus an appendix de- 
scribes the composition, uses, and elec- 
trical and physical properties of a line of 
polymers and copolymers of vinyl chlo- 
ride. Data are provided on three types of 
Exon resins now in full-scale commercial 
production, as well as on four types 
available only in pilot-plant quantities. 
Firestone Plastics Co. 
circle No. 60, Re page 
CENTRALIZED LUBRICATION-IIlus- 
trated eight-page brochure describes a 
line of centralized lubricating systems 
suitable for lubricating industrial ma- 
chines of all types. Features of the sys- 
tem and case histories are included. The 
Farval Corp. 

le No. 61, Reader Inquiry Facility, page 231. 


SMALL ZINC-ALLOY PARTS—Eight- 
page brochure, illustrated with photo- 
graphs and drawings, presents data on 
properties, advantages and uses of tiny 
zinc-alloy die castings. Included are two 
tables, one comparing the relative cost 
and production and design characteristics 
of various fabricating methods, and the 
other listing the composition and prop- 
erties of zinc alloys. Gries Reproducer 
Corp. 

Circle No. 62, Reader Inquiry Facilit 


BORON STEEL—Four page folder con- 
tains data on three grades of boron steel, 
as well as on electrical steel and stainless 
steel sheets. United States Steel Co. 

Circle No. 63, Reader Inquiry Facility, page 231. 


LEATHER BELTING—A forty-page cat- 


FOR BETTER 


1g 3a Ce Ee 


WSE 


MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


FINGERTIP 
SPEED CONTROL 


TACHOMETER 
PROPORTIONING 


TENSION OR 
POSITION CONTROL 


MOTOR INTEGRATORS 
BI-DIRECTIONAL 
DYNAMIC BRAKING 
SERVO CONTROL 


See . 
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4 Godwin Ave. Paterson, N. J 


ELECTRICAL MANUFACTURING 





ADLAKE RELAYS 


ON THE JOB 
FOR RAY-0-VAC 


with no maintenance required! 


EVERY ADLAKE RELAY GIVES 
YOU THESE “PLUS” FEATURES: 


atte: hast: 1: 
dust, dirt, moisture, oxidation and temperature 
ee ee 
Silent and Chatterless 
Requires No Maintenance 
Pert asi) 


a a eC rt a ae 
prevents burning, pitting and sticking. 


Lt 


4A 


AT WOR K_one of a series of advertisemenis on specific ADLAKE applications. 


et 


A OS 


These No. 1040 type normally open ADLAKE heavy-duty relays are used in Ray-O-Vac's 
dry cell testing circuit. Contact resistance is very low,’and the entire test loop cannot exceed 
<01 ohm, and must not vary. 


Adiake 


MERCURY RELAYS 


Many of the ADLAKE Relays used by the Ray-O- 
Vac Company, Madison, Wisconsin, have func- 
tioned 62 times a minute for between five and eight 
years—and during that time have needed no main- 
tenance whatever! 


The same engineering skill that has given Ray- 
O-Vac this dependable, trouble-free performance 
is available for your relay problems. ADLAKE engi- 
neers are ready to work with you on any question 
of relay design and application. If you don’t find 
the relay you need in the ADLAKE relay catalog, it 
will be custom-built for you. 


Find out for yourself how ADLAKE Mercury relays 
will assure dependability and cut costs in your 
business. Write today for your free copy of the 
illustrated ADLAKE Relay Catalog—no obligation, 
of course. The Adams & Westlake Company, 1108 
N. Michigan, Elkhart, Indiana. 


THE 


Adams & Westlake 


COMPANY 


Established 1857 - ELKHART, INDIANA +- New York + Chicago + Manufacturers of ADLAKE Hermetically Sealed Relays 
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Stancor welcomes troublesome 
problems of transformer de- 
sign, like the one illustrated, as 
a responsibility of leadership. 
We have the necessary engineer- 
ing skill and resources, backed 







































































. Vv To design and build a transformer to operate 
P ro b | em: in an oscillating circuit at 1500 CPS. 


¥ Output voltage through a voltage quadrupler is 
to be 7200V+5% at 20 microamperes load. 


Vv Oscillating frequency and output voltage must 
remain stable from -40°C to 65°C and the unit 
must meet the requirements of MIL-T-27, grade 
1, Class A, specifications for hermetically 
sealed transformers. 


Solution: STANCOR TRANSFORMER 8A42 





For the Answer to Your Toughest Problems 
of Transformer Design, Consult Stancor Engineers! 





by in-plant facilities for quali- 
fication testing of MIL-T-27 
transformers. Next time you’re 
faced with a transformer design 
problem, let our engineers offer 
you a quick, practical solution. 


STANDARD TRANSFORMER CORPORATION 


3570 NORTH ELSTON AVENUE, CHICAGO 18, ILLINOIS 





% 
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alog and manual describes leather belt- 
ing for power transmission. Belting sizes, 
specifications, and price lists are given, 
Also included are charts and tables on 
horsepower ratings, belt speeds, leather- 
belting standards, as well as formulas 
enabling engineers to determine their 
belting requirements. Useful hints are 
also provided on how to make endless 
belts, how to prolong the life of your 
belt, and other topics. Graton & Knight 
Co. 


ircle No. 64, Reader Inquiry Facility, page 231 


ELECTRONIC COUNTERS—Four-page 
pamphlet illustrates and describes a line 
of electronic decimal counting units. In- 
formation is provided on construction de- 
tails, basic design, and typical applica- 
tions. Additional data on each model are 
provided in tabular form. Berkeley Sci- 
entific Corp. 


Circle No. 65, Reader Inquiry Facility, page 231 





VARIABLE RESISTORS — Illustrated 
four-page data sheet describes a line of 
military variable-composition and wire- 
wound resistors. Included are types meet- 
ing the requirements of ,JAN-R-94 and 
JAN-R-19, as well as three high-tem- 
perature, high-stability resistors. Outline 
drawings of each type are provided. Per- 
formance characteristics, wattage and 
voltage ratings, and other data are cov- 
ered. Chicago Telephone Supply Corp. 
rcle No. 66, Reader Inquiry Facility, page 231. 


SILICONES-—In nontechnical language, 
this 34-page booklet discusses the prop- 
erties, advantages and applications of 
silicone products. Graphs, cut-away views 
and other illustrations are included in 
nine sections describing silicone electrical 
insulation, protective coatings, lubricants, 
fluids, and other products. Dow Corning 
Corp. 

Circle No. 67, Reader Inquiry Facility, page 231. 


SELENIUM RECTIFIERS — Twenty- 
eight-page reference booklet describes 
the principles of operation, construction, 
basic characteristics and applications of 
selenium rectifier stacks. A useful list of 
definitions and valuable data on selenium 
rectifier circuit designs are also included. 
Graphs, charts and tables are used to 
illustrate the topics discussed. General 
Electric Co. 

Circle No. 68, Reader Inquiry Facility, page 231. 


RING PACKING-—Text and illustrations 
of eight-page bulletin provide informa- 
tion on design features, applications, and 
dimensions of, and installation procedures 
for, G-T ring packing. Fact is stressed 
that it is being successfully used at pres- 
sures up to 15,000 psi without extrusion 
of the packing. Greene, Tweed & Co. 
Circle No. 69, Reader Inquiry Facility, page 231. 


SUBFRACTIONAL HP MOTORS—Com- 
plete with tables, dimensional drawings 
and other illustrations, 12-page catalog 
describes an extensive line of motors with 
ratings from 4499 to % hp. Howard In- 
dustries, Inc. 

Circle No. 70, Reader Inquiry Facility, page 231. 


INVESTMENT CASTINGS —Illustrated 
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for superior performance 


You can have continuous operating temperatures as high as 2460° F (1350° C) with 
Kanthal Electric Resistance Material . . . available as wire, ribbon, and strip in four 
standard, time-tested alloys for manufacturing or converting any kind of appliance, 
furnace, kiln, and oven. 


GAR LIGHTERS for instance, can be Kanthalized with heating coils of Kanthal DS 
Ribbon that actually combine quick “lighting” with long life. This alloy has been 
developed especially for applications where you must have high resistance to oxida- 
tion combined with high creep strength and ductility. Cigar lighter coils of Kanthal 
DS do not sag or warp. 


Long life and superior performance are certain when your heating elements are 
standardized on Kanthal, the world-recognized Swedish lron-Chromium-Aluminum- 
Cobalt Resistance Alloy. Kanthal ratings are conservative and completely dependable 
— the result of over 20 years continuous manufacture and application. 

Write us on your company letterhead for the KANTHAL HAND. 
BOOK . . . an unusually complete and authoritative source of 
information on resistance alloys and their application. If you 
want samples of Kanthal for testing, contact the Sales Repre- 
sentative in your area. 

SALES REPRESENTATIVES IN U.S.A. — Callif., Los Angeles: Mont- 
gomery Brothers, 2113 South San Pedro Street @ Calif., San 
Francisco: Montgomery Brothers, 1122 Howard Street @ Conn., 
New Haven: The John F. Whitehead Company, 110 Whitney 
Avenue @ Ill., Chicago: Arthur J. Benson, 1214-18 North Wells 
Street @ Mich., Detroit: The R. A. Staff Company, 5-158 General 
Motors Building @ N. Y., New York: The R. B. Dana Company, 101 Park Avenue @ 
Ohio, Cleveland: The R. A. Staff Company, 1213 West Third Street © Ohio, Columbus: 
The R. A. Staff Company, 606 Northridge Road @ Oreg., Portland: Montgomery 
Brothers, 1104 N. W. 15th Avenue @ Penna., Allentown: George A. Shelps, 9 Chel- 
sea Lane @ Penna., Pittsburgh: The William M. Orr Company, 1228 Brighton Road ® 
Wash., Seattle: Montgomery Brothers, 911 Western Avenue. 

AFFILIATED ORGANIZATIONS — Aktiebolaget Kanthal, Hallstahammar, Sweden @ 
The Volta Manufacturing Company, Ltd., Welland, Ontario, Canada. 


Var 
THE KANTHAL corporation 
ER ae 


 & 
Gung 3 Amelia Place, Stamford, Connecticut 


There is NO substitute for KANTHAL 
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CYCLOHM 
3-“MOTOR 


DRIVE 

INSURES TOP 
PERFORMANCE 
FOR PRESTO 
TAPE RECORDERS 


EMC and CYCLOHM 
Fractional H.P. Motors 


Universal and Direct Current 
(1/1000 to 1/2 h.p.) 


Shaded Pole (1/2000 to 1/15 h.p.) 

Induction Types (1/1400 to 1/4 h.p.) 

The drive mechanism of Presto Tape Re- 

corders is of the 3-motor type consisting 

of one CYCLOHM constant speed motor 

for the capstan and two CYCLOHM 
torque motors for the reels. 

Here’s what Presto engineers say about 
the importance of this type of drive mech- 
anism—"There are many advantages to 
CYCLOHM 3-motor drive. The unit may 
be instantly shifted from fast forward to 
rewind without any damage to the tape. 
Elimination of friction clutches and ten- 
sion-creating brakes provides a unit that 
will never require adjustment. Tape ten- 
sion is fixed and remains constant unless 
the resistance in series with the motors is 
intentionally changed.’ 

EMC Universal, Direct Current and 
Shaded Pole Motors and CYCLOHM In- 
duction Motors are used by Presto Tape 
Recorder Co. and other leading manufac- 
turers for more than 500 applications— 
cameras, communications equipment, sew- 
ing machines, vending machines, adding 
machines, portable power tools, aircraft 
and scores of defense applications. 

Write today for our new catalog. Be 
sure to check with us on your fractional 
h.p. motor requirements. 


DEPT.EM-£* HOWARD INDUSTRIES, INC. * RACINE, WISCONSIN 
DIVISIONS: EME ELECTRIC MOTOR CORP. CG rvcionm MOTOR CORP. 
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16-page booklet describes the Microcast 
process of precision investment casting. 
Included are tables showing different al- 
loys used, as well as a hardness table. 
Booklet outlines the advantages resulting 
from use of the process in the produc- 
tion of small, intricate components, espe- 
cially those made from hard, difficult-to- 
machine alloys. Microcast Div., Austenal 
Labs., Inc. 

e No. 71, Reader Inquiry Facility, page 231 


CASTING RESIN—Eight-page technical 
bulletin presents data on the properties 
of Epon RN-48, a liquid casting resin 
now available in developmental quanti- 
ties. Shell Chemical Corp. 

No. 72, Reader Inquiry Facility, page 231. 


SELF-LOCKING SETSCREWS — Small 
folder points up the holding power of 
the Unbrako knurled locking-point set- 
screw by means of a chart showing re- 
sults of a vibration test conducted at 
1750 cpm for 300 min. No signs of loos- 
ening were observed. Standard Pressed 
Steel. Co. 

No. 73, Reader Inquiry Facility, page 231. 





ELECTRICAL CONNECTORS—Exten- 
sive line of electrical connectors, wiring 
assemblies, and accessories for industrial 
and military use are described and il- 
lustrated in a 26-page catalog. Connec- 
tions are available with from 1 to 46, or 
more, contacts. Information is provided 
on “AN” and “O” connector numbering 
systems, as well as on connector design 
features, dimensions and other data. 
Monowatt Dept., General Electric Co. 
Circle No. 74, Reader Inquiry Facility, page 231. 


MINIATURE MOTORS—Data sheet de- 
scribes a line of miniature ball-bearing 
motors designed to meet JAN specifica- 
tions for small motors. The Pioneer Elec- 
tric and Research Corp. 


rcle No. 75, Reader Inquiry Facility, page 231. 


SELF-STICKING MATERIALS — Fifty- 
page catalog describes and illustrates a 
comprehensive line of self-sticking in- 
dustrial products. Included are heat-re- 
sistant wire markers and motor-connec- 
tion diagrams; symbol, letter and num- 
ber labels for wires; printed roll tapes; 
and pre-cut masks and stencils. W. H. 
Brady Co. 


e No. 76, Reader Inquiry Facility, page 231. 


VARIABLE-SPEED DRIVES —Illustrat- 
ed eight-page bulletin describes a line of 
all-electric variable-speed drives. Empha- 
sis is placed upon the special features 
and applications of the line. A table lists 
the horsepower and torque characteris- 
tics of drives available in ratings ranging 
from *% to 300 hp. The Reliance Electric 
& Engineering Co. 

cle No. 77, Reader Inquiry Facility, page 231. 


COUNTING DEVICES — Illustrated 
eight-page brochure illustrates and de- 
scribes various types of mechanical and 
electric counters including stroke and 
revolution counters, automatic batch 
counters, and photoelectric counting 
units. Also described are counter actuat- 
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DOW CORNING 
SILICONES 


See ee 


(Photo courtesy National Electric 


Coil Co.) 


On the hoist motor outlined above Class B 
Insulation failed 18 times in less than 8 years. 
Rewound with Class H Insulation made with 
Dow Corning silicones, the motor is still in 
excellent operating condition after 4 years of 


uninterrupted service. 


LOOK AT THE RECORD 


DATE AND CAUSE OF FAILURE 


2/21/40 
Armature coils grounded 


12/29/40 

Armature coils grounded 
9/2/41 

Open armature circuit 
4/13/42 

Armature coils grounded 
4/18/42 

Leads loose in commutator 
10/24/42 

Armature bond thrown 
4/5/43 

Armature coils grounded 
8/9/43 

Open armature circuit 


10/7/43 
Armature coils grounded 


9/30/44 
Armature coils grounded 


10/18/44 
Armature coils grounded 
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7/28/45 
Armature 


9/14/46 
Armoture 


2/6/47 
Armature 


6/23/47 
Armature 


9/17/47 
Armoture 


11/4/47 
Armature 


12/26/47 
Armature 


1/7/48 


coils grounded 


coils grounded 


coils grounded 


coils grounded 


coils grounded 


bend thrown 


coils grounded 


Rewound with Closs H 


1949 


No failure 


1950 


No failure 


1951 


No failure 







- # 

Crcarine away the “overburden” in strip mining calls for moving 
a lot of dirt and digging into solid rock. Excessive overloads limited the 
service life of this main hoist motor to 5 months. Rewound with Dow Corn- 
ing Silicone (Class H) insulation, the motor has already outlived its previ- 
ous service record almost |0 times; has prevented at least 9 costly break- 
downs at an estimated down-time rate of $1000 per hour. 


That kind of performance has been repeated in thousands of different in- 
stallations. That's why more and more production men in varied industries 
are insisting upon Class H insulation for their hard working motors. These 
may be critically important motors; motors subject to frequent overloads; 
motors operating in high ambient temperatures or exposed to a combination 
of heat and damp or corrosive atmospheres. 


Users of Dow Corning Silicone (Class H) insulation are finding that it pays 
for itself over and over again. In fact, life expectancy of Class H insulation 
made with Dow Corning silicones is in the range of 4 to 100 times the life of 
Class B insulated equipment under comparable operating conditions. And 
Class H costs little more than the second best class of insulation. 







For complete information on Class H Insulation, Atlanta 


list of rewind shops or sources of supply, call Chicago 
our nearest branch office or write Dept. AE-17. DOW CORNING pnretont 
allas 
DOW CORNING CORPORATION JRYMIRILIRM Los ansetes 
New York 


MIDLAND * MICHIGAN 


Washington, D. C. 


In Canada: Fiberglas Canada Ltd., Toronto Great Britain: Midland Silicones Ltd., London 
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eee and 
CHACE 
BIMETAL 

Product of: did it! 


Seegers Mfg. Co. 
Chicago, Illinois 


HIS handsome indoor-outdoor “Twin-Temp” There 
mometer, product of Seegers Manufacturing Company, 
tells at a glance the comparative temperature in your 
home and outside. Chace Thermostatic Bimetal is the 
actuating element for the upper “indoor” dial. A gas-filled 
bulb connected by a capillary tube to linkage behind the 
“outdoor” dial performs a similar function from a remote 


location on your window frame. 


The thermostatic bimetal element is a precision-wound coil, the 
outer end of which is fixed to the mounting on the back of the dial. 
The shaft which carries the indicator is attached to the inner end of 
the coil. Changes in room temperature cause the element to react 
in a coiling or uncoiling motion, thus rotating the indicator to the 


correct temperature reading. 


The accuracy of this simple type of thermometer is dependent upon 
precision manufacturing and assembly methods. Chace furnishes 
this element in finished coils fabricated from precision-rolled strip, 
coiled in a controlled-temperature department. We also provide 
our 29 types of thermostatic bimetal in elements to customer 
designs, in strips, random coiled lengths or welded or brazed sub- 
assemblies. Before you proceed with the design of an element for 
your new temperature actuated device, consult our Applications 


Engineers. For a complete reference on the design and selection 


of bimetal elements, write for our 64-page manual. 


ee 
Theunostalic Bimetal 


1608 BEARD AVE., DETROIT 9, MICH. 


ing switches. Production Instrument Co. 


Circle No. 78, Reader Inquiry Facility, page 231. 


MONITORING RECORDERS — Eight- 
page brochure describes two types of 
recorders using a new direct-recording 
paper known as Alfax. Principles of op- 
eration, construction details, advantages, 
and applications are covered. Alden 
Electronic and Impulse Recording Equip- 
ment Co. 

ircle No. 79, Reader Inquiry Facility, page 231 


BUTTON CAPACITORS—A line of 
standard and special-order silvered mica 
button capacitors is described in an eight- 
page bulletin. Ratings, electrical charac- 
teristics, special features, and available 
case and terminal styles are covered. 
Sangamo Electric Co. 

Circle No. 80, Reader Inquiry Facility, page 231. 


TERMINAL FINISHING—First issue of 
“The Heldor News Letter” briefly dis- 
cusses the purpose of finishing the ter- 
minal surface of hermetically sealed 
transformers, including the finishing re- 
quirements of MIL-T-27, and other con- 
siderations. Heldor Bushing & Terminal 
Co. 


ircle No. 81, Reader Inquiry Facility, page 231 


INDUSTRIAL _  TAPES-—Illustrated 
twelve-page folder describes a line of in- 
dustrial tapes. Data are provided on elec- 
trical and other characteristics. Features, 
applications, and a magnified view of 
the construction of the various types of 
tapes are included. Polyken Industrial 
Tapes, Dept. of Bauer & Black. 

Circle No. 82, Reader Inquiry Facility, page 231 


SENSITIVE RELAYS—Eight-page _bro- 
chure describes a line of sensitive relays 
including two ultra-sensitive types, one 
of which is a miniature model. Data 
are provided on available types of each 
model, their ratings, and recommended 
applications. Dimensional drawings and 
photographs are provided. Weston Elec- 
trical Instrument Corp. 

e No. 83, Reader Inquiry Facility, page 231 


WIRES AND CORDS — Illustrated 
twenty-four-page catalog, “Wires, Cables, 
and Cords for Product Engineers,” con- 
tains data on wires and cords for use in 
electrical appliances, lighting fixtures, 
machine tools, and industrial equipment. 
Magnet wires and welding and small 
motor leads are also described. General 
Electric Co. 

Circle No. 84, Reader Inquiry Facility, page 231 


PLASTIC FABRICATORS — Four-page 
folder describes plastic materials and 
some new techniques available for the 
fabrication of plastic parts for use in 
electronic equipment. Typical applica- 
tions and products are discussed and il 
lustrated. Also covered are facilities for 
research and development work. Emer- 
son & Cuming Co. 

Circle No. 85, Reader Inquiry Facility, page 


HYDRAULIC POWER UNITS-—A line 


of hydraulic power units in single-, dou- 
ble-, and combination-pump models is 
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Now... from America’s Quality Manvtacturer of Tube-Sockets 
and Shields eee 


ACTUAL SIZE 
Patent Applied for 


WITH “KEYING CONTROL” VERSATILITY NEVER BEFORE ACHIEVED? 


You'll never 
know until you’ve seen Elco’s Vari- 
cons! Because Varicons provide the 
simplest, quickest, most positive means 
for connecting electronic or electrical 
circuits ever conceived! Because 
Varicons introduce “Keying Control,” 
which makes it impossible to connect 
unmatched parts! And _ because 
Varicons, for the first time, makes it 
possible for you or us to assemble 
any connector from stock parts! 


Write, Wire, Visit or Phone REgent 9-5333 


IF IT’S NEW...IF IT’S NEWS...IT’S FROM 


You'll never 
realize until you see how Varicons’ 
four basic parts give you the maxi- 
mum number of “Keying Control” 
variations; plus contact combinations 
in any number demanded by your 
specific needs. For the, new product 
you're designing, or the redesign of a 
present product, you'll want the full, 
specific Varicon story. We'll have it 
on your desk by return mail, upon 
the receipt of your inquiry. 







General Specifications—Male and 
female elements identical :: Contacts 
always under pressure; cannot be 
overstressed or overstrained :: Cur- 
rent rating 30 amps, 115 volts :: With- 
standing voltage maximum 4000 volts 
between closest terminals :: 
tact resistance Low capacitance, 
300 ohm line spacing :: Easy inser- 
tion pressure Excellent retention 


Low con- 


pressure between contacts. 

















FOR QUIGR, 
ALGURALL 
setL 
SELECTION 


@ This easy-to-use, illustrated steel 
guide is packed with useful infor- 
mation and features: 

@ A list of steel, tool and machin- 
ery stocks with specifications and 
technical data on all steels includ- 
ing alternate and tentative stand- 
ard steels. 

@ Descriptions of applications of 


UNITED STATES STEEL SUPPLY DIVISION 


TRAN nal0 
TESLA 


yea 


UNITED STATES STEEL COMPANY 


208 $0. ia SALLE StReEy 


PHONE. ctv 


HEADQUARTERS 


OFFICES 


CHICAGO 4, ILLINOIS 


A 


| 6-9209 















Alloy, Stainless and Carbon Steels 
plus a tubular product chart show- 
ing all types with characteristics 


and applications of each. 


@ Comprehensive reference charts 
and tables as well as 16 tabs for 
quick product reference and color 


sections for special products. 


@ Send now for this valuable book. 


UNITED STATES STEEL COMPANY, PITTSBURGH 
HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. 


WAREHOUSES COAST-TO-COAST: BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES 


MILWAUKEE - MOLINE, ILL. - NEWARK - PITTSBURGH - PORTLAND, ORE. 
ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: 
INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL.-SALT LAKE CITY-SOUTH BEND~- TOLEDO- TULSA YOUNGSTOWN 


MAIL COUPON TODAY 
FOR YOUR FREE COPY 


Fill in and mail the attached 
coupon and your 1952-53 
Stock List will be 
delivered shortly. 


Name 





United States Steel Supply 
208 S. La Salle Street, Chicago 4, Illinois 


Gentlemen: Please send me, without obligation; 
a copy of your 1952-53 Stock List. 





described in a four-page catalog. Speci- 
fications and drawings are included. Riv- 
ett Lathe & Grinder, Inc. 
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INSULATING MATERIALS — Catalog, 
divided into four sections, contains data 
on varnished fabrics and papers, var- 
nished and lacquered flexible tubing and 
sleeving, extruded plastic tubing and 
tape, and special products. Formulations, 
electrical and physical properties, as well 
as standard colors, lengths and available 
thicknesses are given. A valuable feature 
of the catalog is the inclusion of NEMA 
standards for varnished tubing and satu- 
rated sleeving. The National Varnished 
Products Corp. 

Circle No. 87, Reader Inquiry Facility, page 231 


MICRO-SWITCH—Two-page data sheet 
describes operation of make-before-break, 
snap-action switch, BZ-2G. Characteris- 
tics, electrical ratings, and switch dimen- 
sions are covered. The three types of 
terminals and some of the integral actu- 
ators with which the switch may be 
equipped are also described and _illus- 
trated. Micro Switch Division of Min- 
neapolis-Honeywell Regulator Co. 

Circle No. 88, Reader Inquiry Facility, page 231. 


POWER DRIVES—Twenty-page catalog 
contains information on variable-speed 
drives, geared motors and constant nor- 
mal-speed motors in drip-proof, splash- 
proof, totally enclosed and pipe-venti- 
lated designs. Major electrical and me- 
chanical features common to all types of 
drives are discussed in detail. Cutaway 
views and other illustrations are includ- 
ed. Sterling Electric Motors, Inc. 

Circle No. 89, Reader Inquiry Facility, page 231. 
MOLDED NYLON PARTS-~— Illustrated 
four-page brochure contains a table list- 
ing the mechanical, thermal, electrical, 
and other properties of nylon, as well as 
several typical industrial applications. 
Nylon Molded Products Corp. 


Circle Ne. 90, Reader Inquiry Facility, page 231. 


METALLIZED PAPER CAPACITORS 
—In addition to describing the various 
types available in four models of metal- 
lized paper capacitors, this eight-page 
bulletin contains general engineering 
data on metallized capacitors. Among 
the topics discussed are power factors, 
construction details, self-healing charac- 
teristics, derating, insulation resistance, 
and applications. Charts, tables, and di- 
mensional drawings are included. Pyra- 
mid Electric Co. 
Circle No. 91, Reader juiry Facility, page 231. 
HUMAN ENGINEERING-—By means of 
capsule case-histories, this eight-page 
brochure shows how facts about human 
behavior can be applied to improve prod- 
uct design. Typical cases show how sug- 
gested design changes in an electric 
range and an instrument panel resulted 
in more efficient operation and greater 
customer satisfaction. Dunlap & Asso- 
ciates, Inc. 

Circle No. 92, Reader Inquiry Facility, page 231. 


FHP GEARMOTORS-—Eight-page bul- 
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KLOZURE* 
OIL SEALS 
For All 
Types of 


Bearings 


* REGISTERED TRADEMARK 


Model 53 Ktozure Oil Seal—an 
efficient general purpose seal for 
high speeds. Also many other 
models. Complete range of sizes. 


f 
.» 


/ & 
LB 


® 


> 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


PATENTED 


GARLOCK K1LozuRE Oil Seals are tough and 
durable. They resist oil and heat; keep dust, 
dirt and water out of the bearings—and 
keep oil and grease in. They give superior 
performance on high or low shaft speeds. 
The KLozuURE sealing ring stays firm and 
resilient even after long service. For depend- 
ability, efficiency and economy, protect 
your bearings with GARLOCK KLOZURES. 
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Here at Coto-Coil... 


. interleave coil winding machines like these can wind up 
ie eccieenae to 20 coils at a time. Top quality paper or acetate film inter- 
coils as removed leaves insure a high dielectric between layers. After removal 
from winder from these machines, the coils are separated, leads are ex- 
tracted, and the coils proceed to the assembly and finishing operations. Such modern 
production facilities, plus 35 years of experience, combine to make Coto Coils the first 
choice for engineered coils. Coto-Coil Company, 63 Pavilion Avenue, Providence 5, R. |. 
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TRANSFORMERS 
SATURABLE 


REACTORS Y Specialists in SMALL quantities 
congue of custom built transformers 
from milliwatts 
to 50 KVA, single 
or polyphase— 
designed and 
manufactured to 
best meet your 


exact requirements. 


aaa ene ae 


1901 CLYBOURN AVENUE °* CHICAGO 14, ILLINOIS 





letin, listing 61 standard fractional-horse- 
power gearmotors, contains descriptions, 
cutaway drawings, selection charts, and 
dimension tables for both concentric- 
shaft and right-angle-shaft gearmotors. 
Also included is a simple method for de- 
termining horsepower requirements by 
means of an ordinary pipe wrench and 
fish scale. General Electric Co. 

Circle No. 93, Reader Inquiry Facility, page 231 


MINIATURE SPEED CHANGERS — 
Two-page technical data sheet describes 
anti-backlash miniature speed changers 
designed for applications where backlash 
between high and low speed shafts must 
be zero or have a very small value. 
Metron Instrument Co. 

Circle No. 94, Reader Inquiry Facility, page 231 


FLUOROCARBON PRODUCTS—Com- 
plete with tables, graphs, and photo- 
graphs, four-page bulletin presents data 
on the physical, electrical, and chem- 
ical properties of fluorocarbon products 
made from Teflon and Kel-F, as well as 
information on other materials. Resisto- 
flex Corp. 

Circle No. 95, Reader Inquiry Facility, page 231 


POTENTIOMETERS, RHEOSTATS—A 
complete line of wire-wound potentiom- 
eters and rheostats is described in an 
eight-page bulletin. Also discussed are 
slide switches with from two to six ter- 
minals. Wirt Co. 


Circle No. 96, Reader Inquiry Facility, page 231 


METAL-WASHING MACHINES-Six- 
teen-page illustrated folder, “8 Things 
to Look for When You Wash Metal by 
Machine,” discusses in detail each of the 
eight points referred to in the title. It 
then describes the specific materials de- 
signed for use in metal-washing ma- 
chines and reviews the jobs they per- 
form. Helpful suggestions on the selec- 
tion and operation of metal-washing 
equipment are also given. Oakite Prod- 
ucts, Inc. 

Circle No. 97, Reader Inquiry Facility, page 231. 


NYLON-LINED BEARINGS—Four-page 
bulletin describes facilities for produc- 
ing nylon-lined bearings. Advantages of 
nylon as a bearing material are discussed 
and the construction details, advantages, 
and applications of the bearings are cov- 
ered. Thomson Industries, Inc. 

Circle No. 98, Reader Inquiry Facility, page 231 


PUMP GUIDE-Guide contains a table 
listing various types of small positive- 
displacement, internal-gear rotary pumps. 
Data are also given on services for which 
each is built, performance characteristics, 
types of packing, styles of mountings, 


| and special features. Tuthill Pump Co. 


Circle No. 99, Reader Inquiry Facility, page 231. 


SHADED-POLE MOTORS- Illustrated 
four-page bulletin shows typical appli- 
cation and briefly presents data on a line 
of shaded-pole motors. Construction de- 
tails of the line are shown by means of 
exploded views. Barber-Colman Co. 


Circle No. 100, Reader Inquiry Facility, page 231. 


SOLENOID VALVES-Eight-page book- 
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Get more 
| of the properties you want in a high density metal 






















wih MALLORY 1000 METAL 
; ene F Today designers are finding wide use for Mallory 1000 Metal—a 
y accel sintered Tungsten-base alloy—because it possesses properties 
Expect More --> re other high density metals cannot offer. Mallory 1000 
Metal gives you... 
é From Mallory eae 
Get More ee HIGH DENSITY... Mallory 1000 Metal has a density of 16.8 
: srvice When you bring fk to 17.0 grams per cubic centimeter. 
z At your Sef blems to Mallory 15 
- metallurgical pre 1 organization with GREAT STRENGTH... Mallory 1000 Metal has a tensile strength 
well-rounded, = i earch and prac tical of more than 80,000 lbs. per square inch. 
s { Ss ye Cc la 12k sles “4 . . . . . 
0 ein experience. EASY MACHINABILITY... Mallory 1000 Metal machining is like 
e proouc that the combination | that of grey iron in operation and chip. 
- have found ths allory tech- at 
f os te products and — ssesanael DRIFT RESISTANCE... Mallory 1000 Metal shows no objection- 
d rf <e results in cea ; ee beyond | able drift or shift at rotational speeds as 
3 nical s ue oh aa 25 ) 
? production economy — | high as 35,000 RPM. 
expectation. a ae You'll find Mallory 1000 Metal at work wherever high density and 
| It may well be to your advan eg you. | great strength are required—as in rotors, flywheels, balance 
( - . . ~ ° niin i 
€ aad the Mallory ‘team can | weights ... or as a shield for radium and x-rays. Write today for 
a ” technical information about versatile Mallory 1000 Metal. 
re In Canada, made and sold by Johnson Matthey and Mallory, Ltd. 
h 10 Industry Street, Toronto 15, Ontario 
S, 
S, 
>. 
Metallurgical Products and Alloys 
d 
. PR. MALLORY & CO Inc. SERVING INDUSTRY WITH : 
a Electromechanical Products—Resistors * Switches ¢ TV Tuners * Vibrators 
of Ai L L O Re Electrochemical Products— Capacitors Rectifiers * Mercury Dry Batteries 
Metallurgical Products —Contacts * Special Metals * Welding: Materials 
a 
" MALLORY & €CO., INC., INDIANAPOLIS 6, INDIANA 
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NEW 


OIL-DAMPED 


SOLENOID 


GIVES 
SMOOTH-QUIET 


2 WAY ACTION 


DC currents 


available in 
open or closed units 


The smooth stroke cycle of the 
new oil-damped solenoid gives 
equal power and equal time 
cycle for 2-way and centering 
positions. Recommended for 
control use wherever quiet mo- 
tion with moderate power is re- 
quired. Dual solenoid eliminates 
power loss between strokes. The 
Scully Oil-Damped Solenoid can 
be custom-made to meet your 
design and power requirements. 


For more information: 


MAIL THE COUPON TODAY 


SCULLY MACHINE COMPANY 
62 Walter Street 
Bridgeport 8, Connecticut 


| would like more information regard- 
ing the NEW Ojil-Damped Solenoid. 


Name of Firm 


SCULLY MACHINE COMPANY 
BRIDGEPORT, CONN., U.S.A. 


let, complete with photographs, dimen- 
sional drawings and other illustrations, 
describes a line of high-pressure solenoid 
valves. Construction details, ratings and 
typical applications are covered. Water- 
man Engineering Co. 

Circle No. 101, Reader Inquiry Facility, page 231. 


JAN CROSS-REFERENCE GUIDE — 
Forty-eight-page bulletin contains cross- 
reference charts listing the designations 
of commercial components and corre- 
sponding JAN designations, as well as 
charts of commercial equivalents. In- 
cluded are charts for various types of 
capacitors, connectors, crystal diodes, and 
other components. Hudson Radio & Tele- 
vision Corp. 

Circle No. 102, Reader Inquiry Facility, page 231. 


TEFLON-COATED MAGNET WIRE— 
Four-page engineering bulletin No. 402-H 
contains latest data on double-teflon 
ceramic-insulated magnet wire. This re- 
vised bulletin includes two changes, in- 
cluding a correction of the continuity 
test requirements. Sprague Electric Co. 
Circle No. 103, Reader Inquiry Facility, page 231. 


TWO-WAY SEAL-—Three principal styles 
of a laminated washer of metal and neo- 
prene composition are described and il- 
lustrated in a four-page bulletin. Typical 
applications are given and data are pro- 
vided on metals used and available sizes. 
Fabricated Products Co. 

Circle No. 104, Reader Inquiry Facility, page 237. 


AIR-CONDITIONING MOTORPUMP— 
Twelve-page picture-type bulletin de- 
scribes various types of motorpumps and 
shows their uses in air-conditioning sys- 
tems. Sectional views, with complete de- 
scriptions of the various pump parts, 
point up the construction features. Data 
are also presented on rating and appli- 
cations of various models in the line. 
Ingersoll-Rand Co. 

Circle No. 105, Reader Inquiry Facility, page 231. 


Feature Article 
REPRINTS 


‘ELECTED feature articles from each 
issue of ELECTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 
of any new or previously announced title 
still available. Use the Reader Inquiry 
Facility on page 231 of this issue, or 
address a company letterhead request to 


Famous Guns 
KY 


Deringer 
Percussion Pistol 
Model 1843 


Product of Henry Deringer 

of Philadelphia. Deringer’s large caliber, 
short barreled pocket pistols were so 
popular that others imitated them—calling 
them “derringers”. John Wilkes Booth 
used a Deringer to assassinate Lincoln. 


Trap or Doorjamb 
Pistol, Caliber .31 


Made by North & Couch, Middletown, Conn. 
This lethal little device protected householders 
against burglars. Fixed to the doorjamb, with 
a cord running from muzzle rod to door, the 


pistol fired all its barrels 
into any intruder. am 
Mine }) 
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Instant-heating 
Soldering Gun 


for light or 

heavy work. Dual heat 

areatly increases tip 

life. Switch instantly to 

high or low heat as job 

requires. Pre-focused 

spotlights end “blind 

soldering”. Exclusive 

tip-fastening arrangement 

assures full, constant heat. 
High-impact plastic 

housing. Perfect balance. 

Low-cost replaceable tips. Pays 

for itself in a few months. See at your 
Distributor or write for Bulletin direct. 


Get SOLDERING TIPS, new 


Weller Handy Guide to faster, 
easier soldering. 20 pages fully 
illustrated. Price 10¢ at your 
Distributor or order direct. 


830 Packer Street, Easton, Pa. 


The Finest Soldering Tool for 
the Finest Craftsmen 
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URING 


YalhS 19 Uf 


Rheosta; 


* another 
Hardwick, Hindle 
fen-strike ! 


Instructions to our engineering department were: 


“design a rheostat—completely new construction 





if necessary—that embodies all features 





essential to producing a rheostat that ‘can take it’ 





in the wide industrial field.” 





They did—and this is it. 


1]. Of course it is bonded with our new blue-gray 

enamel coating—thermo-shock-proof—assuring 
G Q 

greater protection under most rugged service— 

c WC 

under extremes of humidity and abnormal at- 

mospheric conditions. 


2. Still greater safety factor—more resistant to 
excess heat and shock. 


3. Still higher terminal strength. 


4. New trouble free construction—minimum 
number ef parts—uniform torque, adjustable 
pressure, smoother electrical control, ete. 
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And please note; this new H-50 is designed to comply 
with current standards of: 

(a) Military Specifications JAN-R-22. 

(b) Underwriters’ Laboratories. 

(c) R.T.M.A. 

(d) N.E.M.A. 


Send today for our new bulletin, containing 
additional information. 


HARDWICK, HINDLE, INC 


Rheostats and Resistors 


Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 NEWARK 5, N. J., U.S.A. 


The mark of quality for more than half a century 
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J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Stle-O-Were TIME DELAY RELAYS — 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 









Two New Titles Announced 
Two feature articles from the April 
issue are now ready for distribution. 
Requests for these reprints, listed first 
below, should be made promptly since 
the supply is limited. 


LOW COST 


DEPENDABLE 





Roller Chain Drives, April 1952, 8 pages. 
Review of selection factors that influ- 
ence performance and life for motor or 


machine drives. (108) 





Better performance in a time delay 
relay for your products need not run 
your costs UP. The basic design of Sources of Electrical Wire Standards, 
the new SILIC-O-NETIC Time De- April 1952, 4 pages. Cross index of 
lay Relay lends itself to Heinemann primary standards and sources for 
high production techniques .. . standards. (111) 
creates savings that are passed on to 
you as LOWER unit costs. 
SILIC-O-NETIC Relays provide 









Earlier Titles Available 












































Complete informa- 
tion is available 
upon request. Write 
for Bulletin 5001. 










































other savings, too. As a load carrier 
in itself, it eliminates the need for a 
separate load relay. Being small in 
size, it reduces the overall size re- 
quirements of equipment with which 
it is used. SILIC-O-NETIC Time 
Delay Relays have only one moving 
part in the time element, which is 
hermetically sealed . . . and never 
requires attention. 

















The SILIC-O-NETIC Time Delay 
Relay employs silicones . . . 





operates dependably on a hy- 
draulic-magnetic operating prin- 
ciple regardless of position or 
frequency of operation. Overall 
size is only 15%" x 22” x %”". 





























ELECTRIC COMPANY 


99 Plum Street, Trenton 2, N. J. 








For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some instances 
are low. 


Introduction to Human Engineering in 
Product Design, March 1952, 12 pages. 
Why the operator must be considered 
as an essential element of electro- 
mechanical systems during the design 
stage; case histories, basic design fac- 
tors and definitions of terms. (130) 





JIC Electrical Standards Promote Safety 
and Ease of Maintenance, March 1952, 
8 pages. Viewpoints of major automo- 
tive users, backed up by typical ex- 
amples demonstrating the need for the 
special JIC provisions. (125) 


What Do Instruments Indicate, February 
and March 1952, 12 pages. Combined 
reprint discussing basic types of instru- 
ment movements and their response on 
interrupted d-c or non-sinusoidal a-c 
circuits; significance of average vs rms 
values. (139) 






Improving the Corrosion Resistance of 
Metal Surfaces, February 1952, 8 
pages. Survey of currently used pre- 
conditioning materials and techniques; 
research developments in longer life 
finishes. (119) 







Substitute for Scarce Materials in Spring 
Design, February 1952, 8 pages. De- 
sign steps to take in replacing stainless 
steel and phosphor bronze. (124) 


The Case for Inherent Overheat Protec- 
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Mlake your tests TODAY 


on the insulation of TOMORROW 


. IRVINGTON CLASS “‘H’ TEFLON*- COATED FIBERGLAS** 


Here’s a Class “H” insulating material that you'll certainly want to 
include in your plans for the future! 
Irvington Teflon-Coated Fiberglas is completely inert to just about 
every chemical and solvent. It’s an excellent insulation for motors 
and generators operating in severely corrosive atmospheres. 
It has excellent electrical properties, good arc-resistance. Does not 
deteriorate with time—retains its toughness over a wide temperature 
range—is not affected by outdoor weathering. 


HAS MANY NON-ELECTRICAL USES TOO 


In addition to its application as a Class “H” insulation with excep- 
tional heat resistance, Irvington Teflon-Coated Fiberglas has many 
other fields of usefulness. Because of its extreme inertness, it is formed 
into gaskets for the chemical industry. Since nothing adheres to it 
with any appreciable strength, it is used on heat-sealing machinery, 
conveyors and rolls handling sticky materials—wherever a non- 
sticky surface is needed. 


See for yourself what this amazing new material can do—so that you 
will be ready to include it in your plans for the future! 


®TM Reg. U. S. Pat. Off. by E. I. du Pont de Nemours & Co. (Inc.) **TM Reg. U. S. Pat. Off. by Owens- Corning Fiberglas Corp. 


COO COC OOOO OOCOO OOOO OSSFSSFSESEESSO 


Irvington Varnish & Insulator Co. M-5 
Send this convenient coupon now ra es ae 


| Irvington = 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 
Plants: Irvington, N. J.; El Monte, Calif.; Hamilton, Ontario, Canada 


Gentlemen: 

Please send me your technical data sheet on Irving- 
ton Teflon-Coated Fiberglas. 

Name.... 


Company 
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| tion for Motors, February 1952, 8 
pages. Advantages of temperature-lim- 
iting instead of current-limiting de- 
vices in fractional and integral-hp mo- 
tors. (109) 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip- 
ping time more precisely match motor 
heating characteristics under all serv- 
ice conditions. (114) 





Critical Evaluation of Potentiometers, 
December 1951, 8 pages. Survey of 
commercial, precision and special-pur- 
pose types; analysis of requirements 
for designed-in service. (121) 





Engineering Salary Standards, December 
1951, 4 pages. Part III of a staff sur- 
vey examining causes of engineering 

manpower shortage. (See No. 136 for 

reprint of earlier articles.) (135) 





Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 
review of the meetings of the Con- 
ference on Electrical Insulation; ma- 
terials for high-temperature service 
dominate. (116) 


Magnetic Parts by Powder Metallurgy, 


WEAR January 1952, 4 pages. Various ma- 
see terials for sintered compacts and the 


effect of processing factors on mag- 


LEN GTHENS LIFE of Star-Kimble Gearmotors netic properties and density. (120) 


Limit Switches in Industrial Machine 





. Control, January and February 1952, 

- Vv , ; 
planetary gear speed reducing system used and pro ed for a 16 ages. Cosiieel reprint presents 
uarter of a century in Star-Kimble Gearmotors distributes the mechanical and electrical characteris- 


tics of industrial and miniature 
switches; various tripping means and 
procedure for incorporating signal into 















bearing load uniformly and reduces the risk of wear. 


Helical gears of the planetary system are precision-shaved in Star- 


circuit. (117) 

Kimble’s own plants for the continuous tooth contact that assures 
. . . Improved Components and Materials for 
pen ages and long life. Reliable Electronic Equipment, No- 
. +h: . ai vember 1951, 12 pages. Report of the 
Moving parts within the sturdy reducer housing maintain a con ieccrkihces ceatanel aaddeiem an anil 
stant fine spray of lubricant from an oil reservoir to the bearings pleted and current projects. (138) 


ond = oe ole _— leakage. Trend Is to Smaller, Lighter Thermostats, 


7 ¢ C ¢ 
Tapered roller bearings on output shaft eliminate end play—allow November 1951, 12 pages. Staff sur- 
vey of sources of supply and types 
Gearmotor to be mounted in any position. available; military needs for hermet- 
ically sealed miniatures are being re- 
Most important advantage of all is the fact that every Star-Kimble flected in commercial types. (129) 


Gearmotor is an integrally designed, integrally built unit. All parts 


: a : Engineering Manpower Shortage, October 
are Star-Kimble engineered to work smoothly and efficiently to- 


and November 1951, 8 pages. Com- 


gether—all motors, gears and other major components are produced bined reprint of the two articles pre- 
by Star-Kimble. 


sents data on long-term aspects; staff 
survey discloses need for engineers; 
*Demanded by industry for tough start-and-stop jobs. methods being employed to meet = 
For the facts on Star-Kimble Gearmotors, need. (li 
write for a copy of Bulletin B-601. 
















Nomograph — Horsepower in _ Rotating 


Machinery, November 1951, 1 page, 
Alignment chart covering torque range 
= from 1 to 10 oz-in. (132) 


Advanced Developments in Metallic Rec- 


MOTOR DIVISION OF tifiers, October 1951, 12 pages. How 

HLE PRINTING PRESS AND MFG. CO. requirements of industry and armed 
services are being met for components 

Bloomfield Avenue Bloomfield, New Jersey with improved performance and sta- 


ELECTRICAL MANUFACTURING 











er 


ng 
‘or 


5) 


1, 
1al 
yn- 
1a- 
ice 


16) 


the 


20) 


for 
No- 
the 
om- 
| 38) 


tats, 
sur- 
pes 
net- 

re- 


129) 


ober 
‘om- 
pre- 
staff 
>eTS; 

the 
136) 


iting 
age, 
ange 
132) 


Rec- 
Tow 
{ ed 
ents 
sta- 










ING 


helps make 
synthetic sunshine 
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Can 


improve your product’s 
performance or looks 
- «- or replace some 


hard-to-get material ? 


If you want to prove in days, instead of months or 
years, what outdoor exposure will do to some 
product you buy or make, you'll probably use an 
Atlas Weather-Ometer which accelerates the effects 
of sun, rain and temperature changes. 


The heart of the Weather-Ometer is its source of 
synthetic sunlight—the Atlas Violet Carbon Arc, 
housed behind flat sheets of a special Corning glass. 
The glass filters out the shortest of the arc’s ultra- 
violet rays so the light striking the test specimen of 
your product approximates the summer sun’s. 


The GLASS of a thousand uses 


Atlas Electric Devices Co. selected a Corning glass 
for this critical Weather-Ometer part because of its 
special light transmission qualities and its resist- 


Are you up to date on the facts 
about GLASS? Send today for a copy 
of this 12-page illustrated idea-book, 






“GLASS—its increasing importance in 
product design.” 



























VISIT THE CORNING 
GLASS CENTER 





poco cn------ 
















Atlas Weather-Ometer 


ance to intense heat. But Corning glasses have much 
to offer as a design and engineering material. 


For example, glass can be corrosion proof. It’s hard 
and smooth and surprisingly rugged. It’s noncon- 
taminating and easy to keep clean. And it’s AVAIL- 
ABLE NOW —without limitations. 


This is only one of hundreds of glasses Corning 
research has developed to match needs for improv- 
ing product performance and looks, or for replac- 
ing hard-to-get metals. Just the glass you need may 
be immediately available. 


Why not discuss your design problem with Corn- 
ing engineers? A word from you will get action 
from us. Write, wire, or phone Specialty Products 
Department, Corning Glass Works, Corning, N. Y. 











Corning Glass Works 
Dept. EM-5, Corning, N.Y. 


Please send me your 12-page illustrated booklet, 
“Glass, its increasing importance in product design.” 


NAME TITLE 











ADDRESS 
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bility, wider temperature range and 
substantial size reduction. (133) 


S a 7 i V | | fF = 2 D. i Silicone Rubber Tape for Heavy-Duty 


Motor Insulation, October 1951, 8 


RS. = Hes pages. Applications data and properties 
iu SBN ie for a semi-vulcanized tape useful over 
a wide temperature range. (140) 


effectively and economically solved with 
12 pages. Reissue of popular reprint 


tL mn describing a new design concept for 


x r \ Ni . ® . ° one ° 
electronic ‘‘Weather Strips’ a. miniaturization, unitized construction, 
and ruggedization; types of resins, 
production techniques, selected case 


histories. (128) 


Cast Resin Embedments, September 1951, 





Resilient... Conductive... Compressible...Cohesive 
Specifications for Electrodeposited Coat- 













From closures for cabinets to gas- tivity and resiliency which makes ings, September 1951, 8 pages. An 
kets for waveguide couplings, them so effective and economical snalvels of the ental theiien @eed 
Metex Electronic Shielding as- for shielding. : aie ; ma P ~ Rony .: 
sures lasting metal-to-metal con- aras m Common use orings order to a 
tact to prevent leakage, without For a more detailed picture of the confusing situation. (110) 
the need for costly machining to scope of utility of Metex Elec- 

secure precise surface-to-surface tronic Products, write for free Fluorocarbon Resins — Properties and 
contacts. Metal wire — knitted, copy of ‘‘Metex Electronic Applications Appraised. Reissue of 
not woven or braided — gives Weather Strips.” Or outline your combined reprint. August and Sep- 
Metex Electronic Strips and Gas- specific shielding problem—it will ember 1950, 20 pages. New class of 
kets that combination of conduc- receive immediate attention. 


high-temperature stable, chemically 


ROKK KK KK Ks 


TIT MM ewe 


et a nonreactive materials of high dielec- 
KAKA IAAAK AN KALA AE is atlas “alle ceilelindas : 
REKMAK MRR RMRERKE XK ARK KAERKKEKMARR ARR iT valve: Part I analyzes the, prop 
Sf 


erties of these new resins; Part II 
discusses specific applications. (123) 







METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY. 


Hermetically Sealed Components for In- 
dustrial Control, July 1950, 8 pages. 






PP PP ee - } : Leissue.) Complete survey of sealed 
MOC EON I LN Nieto te ey a | &@ 
4) MOH OOOO OO ‘ -~vacuate sas-filled c onts 
RXR KM MMMM RHR RRR KK KKK KKK KKK MMAR pe einen es Seta tee 
REN designed to prevent failure caused by 
649 EAST FIRST AVENUE ROSELLE, N. J. climatic conditions common to indus- 





















= trial equipment. (115) 





Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 

selecting ratings. (113) 








Electrical Properties of Glass-Fiber Pa- 
per, August 1951, 8 pages. Properties 
evaluated for an insulating material 
of exceptional electrical and thermal 


stability. (137) 





Effect of Voltage Spreads on Motors and 

Control, August 1951, 8 pages. In 
CUSTOM-BUILT” ; : selecting motor and control compo- 
nents actual fluctuations rather than 
nominal system voltages must be em- 
ployed. (127) 
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Here at Comar,a \ 
competent staff of 

engineers, plus vast, | : 
new production | TYPE "D” RELAY 
facilities insure more 
rapid deliveries of a 
wide variety of elec- 
trical components. 
Write today. Your in- 
quiry will receive | 
prompt attention. : 
















Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 
age, resistance to vibration, humidity 
and repeated replacement; design sug- 
gestions in selecting sockets for com- 
mercial and industrial uses. (112) 























Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 
rating. (122) 

bead adhe _ AP tical A h to Color in Design 

| A Practical Approac sign, 

3349 ADDISON ST., CHICAGO 18, ILLINOIS jv Joly 1961, 12 poses. Why and bet! 
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TWO TRUARC RINGS IN NEW PRESSURE PUMP 
SAVE *1.48 PER UNIT 





Se re ig 


wy 

mee 
3 
3 
é 







OLD WAY Requires 4 skilled-labor threading opera- 
tions...4 heavy screws on a cover plate and an internal 
tapped thread, plus plug at rear. Assembly is slow and 
difficult...maintenance necessary. 


NEW WAY Just 2 Truarc Rings, set into accurately pre- 
determined grooves, bring new simplicity of design... 
speedy assembly. No skilled-labor required! No mainte- 
nance! Rings lock parts accurately for life of unit. 















Using 2 Waldes Truarc Retaining Rings in their new Pump, saved the 
Procon Pump & Engineering Co., Detroit, $1.48 per unit! With Truarc 
Rings, assembly is speedy, simple. Skilled-labor threading operations 
... Stripped threads...maintenance are eliminated. Parts are firmly 
held together for life of unit! 


Redesign with Truarc Rings and you, too, will cut costs. Wherever you 


USE OF 2 WALDES TRUARC RINGS | 
PERMITTED THESE BIG SAVINGS: 
| 










Eliminated 2 castings . . 











use machined shoulders, bolts, snap rings, cotter pins, there's a Waldes Eliminated 8 caovnigeng ihe ts Dice — 04 
Truarc Retaining Ring designed to do a better job of holding parts Eliminated machining of 2 castings 56 
together. | Eliminated drilling and tapping 
Truarc Rings are precision-engineered ...quick and easy to assem- housing . . . eee all 40 
ble and disassemble. Always circular to give a never-failing grip. | Reduced assembly time by 
They can be used over and over again. elimination of screws. .... .09 
Find out what Truarc Rings can do for you. Send your blueprints to TOTAL SAVINGS....... $1.48 


Weight saved .........14 ounces 


Waldes Truarc Retaining Rings are available for immediate delivery from 
stock, from leading ball bearing distributors throughout the country. 


For precision internal grooving and undercutting ... Waldes Grooving Tool. 


Waldes Truarc engineers for individual attention, without obligation. | 




















SEND FOR NEW BULLETINS => a 
Please send engineering specifications and data on Waldes i 

Truarc Retaining Ring types checked below. EM-054 
~ WALDES 0 Bulletin #5 Self-locking ring types l 
\ Dl el Ri a ete ES eases 0 Bulletin #6 Ring types for taking up end-play ! 
s J i 0 Bulletin #7 Ring types for radial assembly i 
i es i O Bulletin #8 Basic type rings i 
ee 4 i O Send me information about the Waldes Grooving Tool. i 
anal | i i 
snl i Name i 
v \ REG. U.S. PAT. OFF. i Title | 
RETAINING RINGS B Company 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK I Business Address i 
Sie: oaseupes s.b0s.ca0, 2,n0s.000: 6.600.05% 2.400.901: 8.400.041: 2.490.700: 8.401.000; 2.008.000 H city Zone State seve | 









2.4863,360: 2.463.383; 2.467.602: 2.487.803; 2,491,306; 2.509.081 AND OTHER PATENTS PENDING. Rincushaerenetaiosiesnamneinaseinsienisnnieeennnnaets all 
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Miniature sip ring and 
- commutator assemblies 


© & INSULATED 
CONTACT RINGS 

© RING WIDTH .030” 
© BARRIER WIDTH .015” 
© RING DIAMETER .045” 

© WEIGHT 5.5 GRAINS 
-{1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 

© 1000 VOLT HI-POT 


BETWEEN RINGS 


© COLOR CODED LEADS 


TESTED AT 
12,000 RPM 


SILVER ON 
ONE PIECE 
NYLON 


8 FLAT RINGS 
WITHIN 
Ye" RADIUS 


“PATENTS PENDING 


ELECTRO TEC 


$O. HACKENSACK 


PROBLEM: ULTRA MINIATURIZATION — Design 


and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 
of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
.045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060” or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 


WRITE FOR LITERATURE! OSA Ris 


A completely illustrated, four page folder SU ea a 
contains full information on Electro Tec ae 
Miniature Slip Rings and Commutotors. 

Describes the Exclusive* method of con- 

struction that has made Electro Tec the 

leading supplier to America’s major in- 

strument manufacturers. Send for your 

free copy today on company letterhead. 


CORPORATION 


NEW JERSEY 


PRODUCTS OF PRECISION CRAFTSMANSHIP 


BY A NEW AND REVOLUTIONARY PROCESS 


color is specified in design of business 
machines, appliances, instruments and 
industrial equipment; Armed Services 
developments in functional use of 


color. (126) 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
(Reissue.) Electron tube with an elas- 
tically mounted plate measures dis- 
placement; linear and phase-sensitive 
amplifiers operate meters showing mag- 
nitude and position of unbalance. (118) 


Performance of Electronic Drives on Half- 
Wave Power, June 1951, 8 pages. Ad- 
vantages and limitations of half-wave 
electronic controls under varying op- 
erating conditions. (134) 


\ THEN the remaining supply for a 
title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests for 
single copies will be filled as long as the 
current supply lasts. 


V-Belt Drives for Adjustable Speeds, 
January 1950, 8 pages. Advantages 
and limitations of designed-in types. 


Progress in Synthetic Mica, March 1950, 
8 pages. Report on research projects 
aimed at commercial production. 


Cold Rolled Electrical Strip, August 
1950, 8 pages. Continuous strip ma- 
terial substituted for hot-rolled silicon 
sheets. 


Teaming Up With the Defense Agencies, 
October 1950, 8 pages. Who handles 
what in research, standards and pro- 
curement. 


Practical Factors in Applying Organic 
Finishes, November 1950, 8 pages. 
Quality control methods and applica- 
tion techniques. 


Design Ideas from Abroad, December 
1950, 8 pages. Ingenious and advanced 
designs in recent European develop- 
ments. 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 


Report on Dielectric Research, February 
1951, 12 pages. Practical developments 
emphasized in the 1951 conference. 


Unitized Electronic Design and Construc- 


tion Techniques, February 1951, 12 
pages. Survey of practical methods 
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PRECISION MOLD-MAKINGE MCdNS better molded plastics for you 


MAY 1952 


Here’s an important reason why you can depend on 
General Industries for accurate, close-tolerance molding 
of your plastic parts. Skilled craftsmanship—from mold 
to finished piece—means unvarying high quality in a// 
plastics custom-molded by General Industries. 


Write for General Industries’ 16-page booklet, Your Product 
in Plastic, describing General Industries’ complete modern 
facilities for molding top-quality plastics. 


THE GENERAL INDUSTRIES CO. 


DEPARTMENT PB ° ELYRIA, OHIO 





QUIETNESS LONG LIFE 


Coils wound from single 
length of polyvinyl! 


Cool, operation and seamntnel Sepa 


higher horsepower 
ratings ore possible with 
ys ee 


Rotor Electronically 
Balanced. 


Wool packed oil 
reservoir holds sufficient 
lubricant for long, 


trouble-free service. Se ee 


Resilient mounting for 
most quiet operation. 


Rubber mounting 
large Porous Bronze contributes to quiet 
Bearings operate for operation, 


years without showing = Re-circulating channels 
Te TROT Tie eet) poe bec amas 


shaft back to reservoir. pie ecaestiaty nde 
eliminate rotational 


CE LT le aT) 
bearing life. 


MARCO suapvep poe MOTORS 


e The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
eficiency of operation and quiet, long-lasting service. 

Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 
for your product. 


MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 
pole; 1, 2 and 3 speed. Investigate them today. 


Please send me COMPLETE DATA 
on a MARCO Motor to fit our requirements 


SS wineananibininesee esilgvnsoseavivee sbisinenonbnastineminuresioons andpnebsoses 


ae iesiat sh arcimncee einechivhcia Diieelictisesonennash ppg sins 


Address ...... siesseueen eadoooverscessueesee bcewninsisniaadenbesidiebensiabenorseesecenbesooetenencewsnasebtbioheh onsen 


Current =... a 
Shaft unio " 


seeeeeeere seeeeeeoes 
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Quality Motors 
“tailored”’ to 
your product at 
ready-made prices 


made at Stanford for ONR. 


Fuses vs Circuit Breakers, February 1951, 
4 pages. Motor protection require- 
ments analyzed; selection chart for pro- 
tective devices. 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 


Crystal Rectifier Performance Evaluated, 
March 1951, 8 pages. Germanium 
diodes compared with thermionic and 
metallic rectifiers. 


Developments in High-Temperature Met- 
als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 


and 2500 C. 


Gaging and Sorting Electronically, March 
1951, 4 pages. Measuring heads and 
electronic circuits for automatic classi- 
fication. 


Insulation Resistance of Thermosetting 
Laminates, March 1951, 8 pages. Ef- 
fect of humidity and temperature on 
electrical properties of standard grades. 


More Power Out of the Same Motor 
Frame Size, April 1951, 4 pages. How 
forced ventilation and new coil design 
increased rating for mine motor. 


Military Specifications Controlling Plastics 
Dielectrics, April 1951, 8 pages. Why 
and how developed, and where ap- 
plied. 


Thermal Insulating Materials, May 1951, 
12 pages. Survey of standard and ex- 
perimental materials; service, toler- 
ances, cost and availability. 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses. 


Fixed Capacitors for Electronic Circuit, 
May 1951, 8 pages. Trends in current 
developments; design factors in selec- 
tion. 


Corona Suppression Methods, June 1951, 
4 pages. Basic mechanism of corona 
and three methods of prevention. 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems in 
improvising with building construction 
materials in meeting current wiring 
standards. 


Behavior of Insulating Materials at Radio 
Frequencies, July 1951, 4 pages. Break- 
down strength, dielectric constant and 
dissipation factor for 16 materials. 


Miniaturized Amplifier Designed for Au- 
tomatic Assembly. August 1951, 8 
pages. Design of equipment and proc- 
ess reducing assembly line to one 
operator. 


Eliminating Radio Frequency Interfer- 
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- 24 Hour Service 
Ef- ON CATALOG MAGNETS 
on Write for this handy reference book full of 
des. detailed permanent maanet information. Ask 
for Catalog No. 11-B4. ~ 
otor MATERIALS 
low Indiana’s wide variety of magnet alloys 
sign permits precise selection. 
HYFLUX Allnico V Cunico 
; All materials ... all sizes... all shapes... Cast Alnico Chrome Steel 
stics Sintered Alnico anes ms 
— Look to INDIANA for quality permanent magnets — for skill ai FOR ALL APPLI ‘amma - 
in manufacture — for cost-cutting engineering aid. Strict super- indiana Peommnent: Waeans nundieantiens 
il vision in every step of production is your assurance of exact high energy for: 
— magnetic and mechanical characteristics. RADAR MAGNETRONS 
aes: All types and sizes, horns, “U's” and “‘E’s”’. 
Indiana quality insures a strong, uniform 
magnetic field. 
ie Complete Engineering Service LOUDSPEAKER MAGNETS 
uges. . 7 : . Indiana Hyflux Alnico V speaker magnets 
cur- Indiana offers a complete engineering service to help select offer a guaranteed energy product of 5% 
the best permanent magnet for your application. Backed by ema with an industry 
ila years of research and experience gained in the development MAGNETS FOR METERS 
rrent of thousands of magnetic designs, Indiana engineers have the INSTRUMENTS AND CONTROLS 
elec- “know-how” to select the best permanent magnet material A complete variety for ammeters, indicating 
and to properly design the magnet. This service involves no maaguaneiendhapdcegienyy:dtinaigaiaaee 
; “cel : — TV FOCUS COIL MAGNETS 
1951, obligation on your part. All types and sizes of segmented rings, thin 
yrona wall rings, etc. for focus coils, ion traps and 
i cn a centering devices. 
‘ble MAGNETS FOR MOTORS 
_ Sales Offices Coast to Coast GENERATORS AND MAGNETOS 
ea Rotors and assemblies in all grades of Alnico. 
sail Boston 16, Mass., Park Square Building New York 17, New York, 51 East 42nd St. SEPARATOR MAGNETS 
. Chicago 2, ill., 6 North Michigan Avenue Philadelphia T, Pa., Real Estate Trust Bidg. Magnets for all types of industrial processing 
Cleveland 14, Ohio, Hippodrome Building Rochester 4, New York, Sibley Tower Bidg. . . . from pulley separators to can-making 
Radio Los Angeles 15, Calif., 1151 $. Broadway machinery. 
reak- 
t and 
a Ne THE INDIANA STEEL PRODUCTS COMPANY 
1, VALPARAISO, INDIANA + © © Sales Offices Coast to Coast 
proc- PERMANENT : 
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We make this part by /nvestment Casting 
—the expendable pattern process. 

In quantity, it costs $2.80. Produced 
in any other way, it would cost 3 to 4 
times as much. 

Because such pieces can be cast in one 
piece, they frequently replace compli- 
cated assemblies. They often need no 
premachining and finishing operations. 

We cast in almost any shape—simple 
and complex—and in 160 different fer- 
rous and nonferrous alloys. 

Tolerances are extremely close; details 





















































an ounce to 5 pounds. 











Here’s a booklet to give you ideas 





Our engineers are skilled in designing 
parts as investment castings, as well as 
producing them. More details about this 
versatile process are explained in a new 
booklet, “Pour Yourself an Assembly”. 
Send for your copy. There’s no obligation, 
of course. Precision Metalsmiths, Inc., 
1075 E. 200th St., Cleveland 17, Ohio. 





































































are fine. Castings run from a fraction of 


when 


it costs too much 
to machine 


whew 


you need an alloy 
that wont machine 


whew 


you're looking for 
more freedom of 
design 


pour yourself an assembly with 


BAHN UC A 


INVESTMENT CASTINGS 





Quantity 


ence, October 1951, 8 pages. How to 
conform to FCC regulations; test 
methods and equipment. 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per,copy on orders ac- 
companied by remittance: 





Number of pages in reprint 
ordered 4to8 12 16o0rmore 


5 $0.50 $0.60 $0.70 
10 0.35 0.45 0.55 
25 0.30 0.40 0.50 
50 0.25 0.35 0.45 








Add 3 per cent sales tax for New York 
City deliveries. 








Announcing 
Combined Reprint 
on 
Servomechanism 

Design 


‘EVEN feature articles on_ related 
\ phases of the design of servo systems 
and four shorter articles on typical servo 
applications are being combined in one 
56-page reprint now being prepared. 
Included in this one publication are the 
four Herst articles published in 1950 
and 1949 on basic fundamentals of servo 
systems, types of systems, amplifiers 
and other design factors. Three addi- 
tional articles cover the full range of 
transducers or sensing elements including 
synchros, movable-electrode transducers, 
movable-core transformers, and a table 
listing and comparing all types. 

Typical applications described include: 
contour follower systems, dynamic bal- 
ancing machine, stress-strain recorder, 
motor-speed control, hydraulic piston 
synchronizer, tension control and others 

Booklets are 8% x 11 in., printed on 
heavy paper; single copies will be avail- 
able at $2.00 each on orders accompanied 
by remittance. (For New York City de 
liveries add 3 ner cent sales tax.) Prices 
in quantities of five or more will be 
quoted on request. Copies may be re- 
served in advance by ordering now; ship- 
ment will be made promptly when the 
supply is received from the printer about 
May 15. Send orders for “Servo Reprint” 
with remittance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York City 


Since the supply of the combined re- 
print on “Magnetic Amplifiers” is nearly 
exhausted it will no longer be listed 
after this issue. Orders at $1.50 per copy 
accompanied by remittance will be hon- 
ored until the supply is gone. Add 3 per 
cent sales tax for New York City de- 
liveries. 
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lf the government has & 
tossed a problem 
in your lap... . 
(having to do with 

rectification, that Is) 








ork 


... We'd like to assist you! 





We've made millions of SELETRON selenium rectifiers in 
all sizes and shapes — tiny ones and whoppers — standard 
commercial ones, and those designed especially to meet 
government’s rigid specifications. That includes hermet- 
ically sealed jobs as well as stacks built to withstand salt 
spray and high humidity tests. 


We've sold a whale of a lot of ’em to the various 
branches of government including the armed services and 

, their contractors, and thus have learned a great deal about 
, rectifier idiosyncrasies and their application. 


q All this accumulated rectifier wisdom we’ll share with 
ae engineers and technical men who have U.S. Government 
induced problems . . . and no strings attached! 


State that problem, please. You'll receive a detailed, 
constructive answer promptly. Or if you wish our general 
literature on the subject, ask us for bulletin No. 104- C-4, 


on 
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be 
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Do you have your . 
copy of this instructive \ 
24 page booklet? If ' 
not, send for Booklet J 
No. 117-C-4. , 
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SELETRON & GERMANIUM DIVISION 


RADIO RECEPTOR COMPANY, INC. 


RP Since 1922 in Radio and Electronics RP 





SALES DEPT: 251 West 19th Street, New York 11, N. Y. «FACTORY: 84 North 9th Street, Brooklyn 11 
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% DIRECT READING 
% COUNTING TO 1,000,000 CPS 
% RUGGED PLUG-IN CONSTRUCTION 







Berheleys complete line of decimal counting units includes the 
improved Models 700A and 705A, now offering higher counting 
speeds, increased stability and longer operating life. Two new units, 
the 706A and 707A, have been added to provide maximum counting 
rates of 350,000 and 1,000,000 cps respectively. All units are designed 
for cascade arrangement to provide any desired total count capacity. 
All units of same model number interchangeable without adjustment. 
Instantaneous reset to zero through opening of grid return circuit. 


MODEL MODEL MODEL 
700A 705A 706A 
| Maximum Counting Rate| 40,000 cps 100,000 cps | 350,000cps | 1,000,000 cps 


4-5963 4-5687 
5-6AL5 6-6AL5 


SPECIFICATIONS 














[Piesn Wownting | octal | [a1 vin | 14 nn 
| Dimensions = |.13"x5¥/2"x54/2" 1¥%"x51/2"x5%2" | 21/2"x5%/2"x5%/2" | 3Y4"x5¥2"x5¥2" 


hesiaclliieasedl 
LOWER COST—A Lerkeleg Policy 


Continually- widening applications for Berkeley instruments and 
components have enabled us to realize substantial economies in manu- 
facturing cost. These benefits are distributed equably among those 
who have made them possible—our customers, our engineering and 
manufacturing group, and our field organization. To you, the user of 
Berkeley instruments, these benefits accrue in the form of better and 
better equipment at lower and lower cost. 





FOR COMPLETE INFORMATION, please write for bulletin 700-EM 


Berkeley Scientific Corporation 





NEW- Fast - Reliable - Lower Cost! 


2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 












Associations 
and Societies 


Office of Defense Mobilization 
Enlists Aid of ASTM 


The Office of Defense Mobilization has 
retained the American Society for Testing 
Materials to develop methods of con- 
serving scarce materials through the use 
of substitute materials or through more 
efficient use of materials. To carry out 
this conservation program, the society 
has appointed as staff engineer Howard 
S. Phelps, who recently retired as engi- 
neer in charge of the testing division, 
Engineering Dept., Philadelphia Electric 
Co. 

Mr. Phelps will be available to the 
ODM Consultant on Conservation of 
Materials for the assembling of informa- 
tion and similar activities relating to the 
project. 

The first project to be undertaken 
concerns the conservation of nickel. 


Lamme Medal Awarded to Silver 


The AIEE has awarded the 1951 
Lamme Gold Medal to Arthur E. Silver, 
a retired engineering executive of Ebasco 
Services, Inc., New York. The Medal 
will be presented to Mr. Silver at the 
Summer General Meeting of the Insti- 
tute at Minneapolis on June 23. Mr. Sil- 
ver is the 24th recipient of the Medal, 
which is awarded annually to a member 
of the AIEE “who has shown meritorious 
achievement in the development of elec- 
trical apparatus or machinery.” 


IDI Opens Second Contest 


The Industrial Designers’ Institute has 
opened its contest for its 1952 National 
Design Award. The IDI annually be- 
stows awards on one to three designers 
or groups of designers for their note- 
worthy design and practical use of ap- 
propriate materials for a product that is 
mass-produced and nationally distributed. 
Any designer in the industrial design 
field may compete for the awards. All 
designs submitted must be post-marked 
no later than May 15, 1952. They should 
be addressed to the National IDI De- 
sign Award Committee, c/o Paul R. Mac- 
Alister, Chairman, 1226 N. Dearborn 
Parkway, Chicago 10, Ill. 


MIT Offers EE Summer Courses 


Special courses in feedback control 
systems, digital computers and their ap- 
plications, and the theory and applica- 
tions of dielectric materials will be given 
at the Massachusetts Institute of Tech- 
nology during the summer of 1952. The 
first course will be given from June 9 to 

(Continued on page 236) 
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These Industrial Timer Corporation timers pro- 
vide accurate and highly dependable instruments for 
control of a single operation or multiple operations 
(simultaneously or in sequence). 


OUTSTANDING FEATURES ARE: 


(1) the wide range of over-all time cycles obtainable 
from any one model; 


(2) the ease with which over-all time cycles can be 
changed; 

(3) the simplicity with which individual cams can be 
adjusted for ON and OFF periods, and positioned in 
specific timing sequence. 


Pre ee toy 
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Series CM CAM RECYCLING TIMERS 


The Series CM Cam Recycling Timer repeats a definite 
electrical ON and OFF time cycle continuously. The cam 
is coupled to the motor by means of a simple gear and 
rack assembly—and the over-all time cycle can be easily 
changed by substituting gear racks. (Bulletin 33) 


Series MC MULTI-CAM TIMERS 


The Series MC Timer is identical to the CM Timer, but 
operates 2 to 6 circuits. All cams are mounted on a 
single shaft, which assures a common time cycle for all 
circuits. Each cam, however, is independently adjustable 
for a specific timing sequence. (Bulletin 34) 


Series RA SINGLE CYCLE CAM TIMERS 
The Series RA Timer provides a single time cycle upon 
being actuated electrically from remote control. A pawl 
on the cam eliminates necessity for prolonged closing 
of relay switch when starting. (Bulletin 35) 

Series RC SINGLE CYCLE MULTI-CAM TIMERS 


The RC is identical to the RA, but operates from 1 to 6 
additional circuits. Thus it provides all the features of 
the Series MC Timer, plus the single cycle control 
afforded by the RA. (Bulletin 35) 


Send us specifications, and we shall make recommendations based 
on your particular needs. Bulletins sent free on request. 


MANUFACTURERS OF THESE AND OTHER TIMERS AND 
CONTROLS FOR INDUSTRY— Time Delay Timers * Manual 
Set Timers * Tandem Automatic Recycling Timers * Running 
Time Meters © Instantaneous Reset Timers 


IIe) INDUSTRIAL TIMER CORPORATION 


115 EDISON PEARee, NEWARK S, N. J. 
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SERVOTHERM PRODUCTS 


BOLOMETER AND 
PREAMPLIFIER 


Thermistor bolometers are FAST, sensi- 
tive INFRARED and HEAT detectors. Especially 
RUGGED for industrial, scientific, and military 
applications. PREAMPLIFIER provides NOISE- 


FREE initial amplification and mount. 


THERMISTOR 


POWER SUPPLY 


Provides voltages required by 


BOLOMETER bridge and PREAMPLI- 
FIER. Regulated and filtered permit- 
ting THEORETICAL NOISE LIMITS of 


amplification, while operating from 
60 CYCLE line. 


SERVO 


DEPT. EM5 


EVERY DESIRABLE CHARACTERISTIC 


Smallest in size. 

Sealed in Silicone. 

100% impervious to moisture and salt 
spray. 

Complete welded 
terminal to terminal. 
Temperature coefficient 
degree C. 

Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat disipation. 

Prompt Delivery. 

Let us quote on your immediate needs. 


construction from 


0.00002 per 


Phone, wire or write George Risk 
Telephone 2139 — 2501 13th Street 
For Price & delivery 


(We also manufacture deposited carbon resistors) 


DALE PRODUCTS, INC. 


SERVO CORPORATION 
OF AMERICA 


NEW HYDE PARK, N.Y. 


25-Watt 
Type RH-25 


Type RH-50 


2-Watt Type RS-2 


5-Watt Type RS-5 


10-Watt Type RS-10 


me WOT 


MINIATURE PRECISION 
RESISTORS 


MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
Characteristic G' 


er) Toe 
Nebraska 


CALENDAR OF MEETINGS 


May 4-8—Spring Meeting, Electro- 
chemical Society, Benjamin Frank- 
lin Hotel, Philadelphia. 

May 5-7—Symposium of Progress 
in Improved Quality Electronic 
Components, sponsored jointly by 
the AIEE, IRE, RTMA, and 
agencies of the Department of De- 
fense and the National Bureau of 
Standards, in the auditorium of 
the Dept. of Interior Building, 
Washington. 


May 12-14—National Conference 
on Airborne Electronics, sponsored 
by Dayton Branch and Professional 
Group on Airborne Electronics, In- 
stitute of Radio Engineers, Day- 
ton Biltmore Hotel, Dayton, Ohio. 
May 19-20—Third Conference on 
Electron Tubes, sponsored by the 
American Institute of Electrical 
Engineers, William Penn Hotel, 
Pittsburgh. 

May 22-23—Symposium on Elec- 
tronics and Machines, Professional 
Group on Industrial Electronics, 
Institute of Radio Engineers, Palm- 
er House, Chicago. 


June 1-4—Convention, American 
Society of Refrigerating Engineers, 
Biltmore Hotel, Atlanta, Ga. 
June 2-4—36th Annual Meeting, 
American Gear Manufacturers As- 
sociation, The Homestead, Hot 
Springs, Va. 

June 8-21—International Organiza- 
tion for Standardization, Columbia 
University, New York. 

June 16-20—Industrial Finishing 
Exposition, sponsored by the Amer- 
ican Electroplaters’ Society, Inter- 
national Amphitheatre, Chicago. 
To be held concurrently with 39th 
Annual AES Convention, Conrad 
Hilton Hotel, Chicago. 


June 23-27 — Summer General 
Meeting, American Institute of 
Electrical Engineers, Hotel Nicolet, 
Minneapolis, Minn. 


June 20, the second from July 21 to 
August 1, and the third from September 
3 to September 12. Requests for appli- 
cation forms or additional information 
should be addressed to Dr. Ernest H. 
Huntress, Director of the Summer Ses- 
sion, Room 3-107, Massachusetts Insti- 
tute of Technology, Cambridge 39, Mass. 


AIEE Conference on Electron Tubes 


A special feature of the AITEE Con- 
ference on Electron Tubes, which will be 
held in Pittsburgh on May 19-20, will be 
a panel discussion of the various types 
of rectifying devices now in use. Dr. 
C. H. Willis, of Princeton University, 
will preside at the discussion, which will 
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EverLock Washers 
Hold Fast 


You get greater holding quality with EverLock 
Washers — your assemblies win a reputation for 
staying put. That’s because EverLock’s unique 
alternating chisel edges dig into both nut and 
work. This positive, 2-way locking action resists 


the loosening action of vibration, shock, temp- 
erature changes, etc. 


Our four standard types meet most lock washer 
needs. Also, we can supply “specials” promptly 
— made to the most exacting specifications. 
When ordering screw-washer assemblies from 
screw manufacturers, specify EverLocks for 
quality and fast service. Write, wire or phone 
today for our latest catalog and prices. 


ISD ne 


“CHISEL EDGE” LOCK WASHER 
The Washer That Has the Edge 


Chisel Edges Lock 
2 Ways Against 


Loosening Action 


al Se 4 STANDARD TYPES: 


LOCK WASHER 
FOR EVERY NEED 


Standard 80° Standard Internal- Standard External 


Countersunk Everlock External Everlock Everlock 


THOMPSON-BREMER & COMPANY e 1640 W. Hubbard Street ” 


Call Our Nearest Representative 
MICHIGAN 


Standard Internal 
Everlock 


Chicago 23, Illinois 


GREATER NEW YORK OHIO 


J. Ramsey Reese, Inc. Kenneth D. Delanoy 
71 Murray Street 1942 Speice Avenue 
New York, New York Dayton, Ohio 

NEW ENGLAND STATES 
J. M. Murphy 

One Starr Street 

Mystic, Connecticut 
PENNSYLVANIA 

Russell T. Brosius 

1617 Pennsylvania Blvd. 
Philadelphia 3, Pa. 


Sam T. Keller 

2457 Woodward Avenue 
Detroit, Michigan 
WISCONSIN 


W.L. Barth, Jr. 
1484 Blossom Park Ave. 9 South Clinton Street 


Lakewood 7, Ohio Chicago, Illinois 


INDIANA TEXAS , 
Donald G. Teeling Cc. W. McNeil 
6325 N. Guilford Ave. 704 M & M Bidg. 
Indianapolis 20, Indiana Houston, Texas 


John Goory 
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MINNESOTA 

Leonard F. Berg 

2639 University Avenue 
St. Paul 4, Minnesota 
IOWA 

Thom Lundeen 

505 Cleaveland Bidg. 
Rock Island, Illinois 
ST. LOUIS 

David A. Smith 

4030 Chouteau Avenue 
St. Lovis, Missouri 


WESTERN NEW YORK 
A. J. Murphy 

4457 E. Genesee St. 
DeWitt, New York 
WEST COAST 
Richard C. Dudek 
1729 Wilshire Bivd. 
Santa Monica, Calif. 
CANADA 

P. L. Robertson 
Mfg., Co., Ltd. 
Milton, Ontario 












excitrons, hot-cathode 
tubes, metallic rectifiers, mechanical rec- 
tifiers, and glass-tube rectifiers. 


cover ignitrons, 






Bellamy Heads ASTE 
| Leslie B. Bellamy, Detroit manager of 
e ree the Sterling Grinding Wheel Div., Cleve- 
8 land Quarries Co., was elected president 
of the American Society of Tool Engi- 


| th A 
neers for 1952—1953 at the Society’s 


Tolerances for flushness and fit controlled through Camcer Special Tooling Methods 20th annual meeting. 













Austin Delivers Orton Lecture 








James Bliss Austin, director of re- 
search, United States Steel Corp., was 
chosen to present the annual Edward 
Orton, Jr., Fellow Lecture at the 54th 
Annual Meeting of The American Ce- 
ramic Society in Pittsburgh. The lecture 


SCREWS BOLTS SPECIAL FASTENERS was on “The Thermal Expansion of Non- 


Metallic Crystals.” 
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EE Chair Endowed at MIT 


The Edwin Sibley Webster Foundation 
has given $400,000 to the Massachusetts 
Institute of Technology to establish the 
Edwin Sibley Webster Professorship of 
Electrical Engineering. The new pro- 
fessorship is the first endowed chair in 
the department of electrical engineering 


at MIT. 
















Standards 


Standard for Surface 
Roughness and Lay 








Six-page ASA publication B46.2-1952, 
is a guide to designers in designating the 










type of surface desired on industrial 






products, particularly those with ma- 





YOUR SOURCE 
chined surfaces. 
OF SUPPLY FOR Two types of physical specimens are 


described. One type is for general-pur- 


A. N. REQUIREMENTS pose specimen blocks which represent 


typical machined flat surfaces. The other 







type is used for precision reference work, 
such as checking the calibration of sur- 
face-roughness measuring instruments. 


Camecar Production and Engineering 
— Perfected particularly for precision manufacture of 








special cold-headed parts and fasteners — Specifications for general-purpose 
Guarantees the refinements necessary to blocks are given in a table listing the 
meet all A.N. specifications. following for various types of finishes: 






a range of roughness heights in micro- 
inches, lay, and _ roughness-width — in 
inches. Six classes of surfaces are in- 






Continuous Inventory of A.N. Fasteners on hand to service 





cluded: honed, lapped or polished; 
ground with periphery of wheel; ground 
WRITE for a copy of CAMCAR INVENTORY LIST of A.N. Standards. with flat side of wheel; shaped or turned; 
side-milled, end-milled, or profiled; and 
milled with periphery of cutter. 





all A.N. Contractors’ Requirements promptly. 






Telephone 5-9451 or Teletype RK-8653 





Specifications for precision reference 
AMCAR SCREW & MFG. CORP. specimens cover surface contour, mate- 
rial, accuracy, uniformity, and rating. 

. This standard is a companion docu- 
rn wees © ROCKFORD, MUNOIS ment to the ASA publication on surface 
roughness, waviness, and lay, No. B46.1- 
1947. Copies are available from The 


“PRODUCTION-DESIGNED for your Assembly Line”’ American Standards Association, 70 East 
45th St., New York 17. The price is $1. 
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This spring 


puts the 


finger 


on oil leaks. 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


An ideal bearing oil seal does 
more than retain the lubricant. 
It seals against—and is resistant 
to—mud, dirt, oil, grease and 
other foreign matter. It resists the 
corrosive action of water. Such 
is this seal, made by The Garlock 
Packing Company. 


The beryllium copper spring, 
formed from Berylco 25 strip, is 
a vital part of the Garlock oil 
seal. Each finger independently 
transmits uniform pressure against 
the synthetic rubber sealing mem- 


THE BERYLLIUM 


ber. This action provides a low- 
friction bearing seal on high- or 
low-speed shafts, even when con- 
siderable lateral shaft movement 
is encountered. 


Berylco was chosen for this appli- 
cation because of its ideal spring 
properties—its resistance to cor- 
rosion, fatigue and moderate tem- 
perature changes, its formability. 
Berylco 25 can be formed without 
regard to grain direction, and 
subsequent heat-treating produces 
maximum spring properties. 


Take advantage of the technical 
knowledge of the world’s largest 
producer of beryllium copper. 
Blueprint your problem or send 
for sample material. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper is com- 
piled in a series of monthly technical 
bulletins. To receive your copy regu- 
larly, write on your business letterhead. 


Tomorrow’s products are planned today 
—with Berylco beryllium copper 


CORPORATION 


me DEPT. 2E, READING 5, PENNSYLVANIA 
New York - Springfield, Mass. - Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 


Representatives in principal world-trade centers 
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POWER 
TRANSFORMERS 


Sizes 
100 to 1000 KVA 
- are easily and 


safely installed at 
load centers. 











HEVIDUTY a 


aT 






LIGHTING and 
POWER CIRCUIT 
TRANSFORMERS 


Sizes 15 to 1OO KVA 
for better and more 
efficient power dis- 
tribution. 







aa 


bee al 
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of 


HEVI DUTY 


DRY-TYPE 
TRANSFORMERS 


... that counts! 


QUALITY 
in design 
QUALITY 


in materials 


QUALITY 
in workmanship 


LIGHTING 
CIRCUIT 
TRANSFORMERS 


Sizes to 10 KVA 
for small light- 
ing and power 
tool loads. 






Many nationally known man- 
CONTROL CIRCUIT 





a ufacturers of electrical equip- 
TRANSFORMERS : , 
Sizes to 10 KVA ment specify Hevi Duty Trans- 
Designed specifi- Telecel ae MOT MT 


cally to handle 
the high inrush 
currents encoun- 
tered in machine 
control. 


products. 





Write for Bulletin HD 499 
HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEVI=sDUT-Y ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 








Manufacturers 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ExectricAL MANUFACTURING 
as your source. 











Other publications available to readers 
of EvecrricaL MANuFActuRING through 
the use of the Reader Inquiry Facility on 
page 231 are reviewed in “Literature for 
the Asking” in this issue, starting on 
page 202. 


HARD RUBBER AND _ PLASTICS 
HANDBOOK—Completely rewritten and 
expanded to 80 pages, the second edition 
of this handbook is divided into six ma- 
jor sections on: hard rubber; special hard- 
rubber compounds; impact-resistant 
resin-rubber blends; Ace-Tex pyrobitu- 
men; coverings and linings of hard and 
soft rubber; and thermoplastic materials. 
These sections not only describe the ma- 
terials discussed but also contain data 
on design techniques, tables of proper- 
ties, tolerances, recommended machining 
and finishing practices, and typical ap- 
plications. The handbook also contains 
valuable data on the design of steel for 
rubber coverings and linings. Copies are 
available on letterhead request addressed 
to American Hard Rubber Co., 93 Worth 
St., New York 13. 



















BELLOWS TEMPLATE KIT-~—Kit of 
templates covers the 20 most popular 
bellows sizes. To use them, the selected 
template is placed under the tracing 
paper so that the center line of the tem- 
plate matches the center line of the 
sketch or production drawing. Body and 
type of bellows ends may then be quickly 
traced, and dimensions added as shown 
on the template. Templates show stand- 
ard dimensions of the most common and 
readily available types of bellows within 
close limits of true scale. The template 
sets are enclosed in a cardboard en- 
velope. Kits may be obtained by writing 
on company letterhead to the Clifford 
Manufacturing Co., Waltham, Mass. 


LAMINATED PLASTICS — Containing 
20 pages, this illustrated catalog describes 
a line of laminated plastics and_ their 
uses. The various grades are discussed 
and compared and their mechanical and 
electrical properties given. The lami- 
nates are covered in two tables; one 
presents data on types conforming to 
NEMA specifications and the other on 
grades designed for specialized applica- 
tions. Also listed are data provided by 
NEMA on tolerances for laminated 
sheets, rods, and tubes. Available sizes 


and thicknesses are given. Suggestions 
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If your prating 


on 


you | r motor is 


Now, more than ever before in 
the 35-year history of this 
fractional horsepower motor, it 
is advisable for manufacturers 
to get the Packard proposition. 
There are definite advantages in 


standardizing on Packard motors. 


DEPENDABLE APPLIANCE 


MAY 1952 


MOTORS 


DISPOSAL UNITS 


DRYERS 


IRONERS 


WASHERS 


STOKERS 


BLOWERS 


OIL BURNERS 


COMPRESSORS 


VENTILATING UNITS 


BENCH TOOLS 


WATER PUMPS 


MILKING MACHINES 


CREAM SEPARATORS 


Packard Electric Division, General Motors Corporation 


FOR 


Warren, Ohio 


THIRTY-FIVE 


YEARS 
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are offered for tabncating parts trom 
laminated plastics. Operations discussed 
include drilling, sawing, tapping, shear- 
ing, turning, punching, planing, shaping, 
and milling. The use and fabrication of 
laminated plastics in mechanical gears 


: 4 and bearings is also described. The cata- 
WHAT'S \ log also covers a complete line of molded 
plastics and 








special plastics materials. 

Copies are available on letterhead re- 

Sy . quest. Address The Richardson Co., 2799 
oy J~ Lake St., Melrose Park, Ill. 








GOING 


TO 






INFLUENCE 


your choice 
of fasteners? 










MEN in 
INDUSTRY 


William F. Oswalt has been appointed 
manager of manufacturing, and Hal W. 
Poole manager of engineering, of Gen- 
eral Electric’s newly formed industry 
control department in Schenectady, N. Y. 
In the newly created silicone products 
department of the chemical division, 
Robert O. Sauer has been named man- 
ager of engineering, and James R. Don- 
nalley, manager of manufacturing. 












Speedier assembly. . 

better appearance . . . fewer 
rejects ... greater strength... 
quantity runs? 

Whatever your choice, you will 
benefit by investigating 

THE MILFORD METHOD, (\) 
an integrated service of 
fastener research, design, 
engineering, and production 
collaboration. 
























































Give wings to work . . . use rivets 
and rivet-setters identified by 
the flying ‘‘M’’ trade mark... 

a symbol of quality for 

quality products of metal, f, 
leather, cloth, plastic, wood ed 
and paper. With an eye to 


the future, inquire about 
THE MILFORD METHOD to-day! 








Donald G. Fink, editor of “Electron- 
ics,” will join Philco Corp., Philadelphia, 
on June Ist as co-director of research 
and operations. 


















George C. Kent, formerly a design en- 
gineer for Revere Camera Co., Chicago, 
and William E. Daly, formerly a devel- 
opment engineer with Shure Brothers, 
Inc., Chicago, have joined the staff of 
Magnecord, Inc., Chicago, manufactur- 
ers of magnetic recording equipment. 










t 





John Nuber has been appointed assist- 
ant chief engineer and Stewart Millar 
supervisor of engineering standards and 
development of Detrex Corp., Detroit. 


ILFORD 


the name 
to rivet in your memory A 
for fasteners ip Lf J. H. DuBois has been named vice 
- — president in charge of engineering of the 

Mycalex Corporation of America, New 


t York. 


£37. 1979 


ILFORD RIVET & MACHINE CO. 













the 


Carl L. Olson has been promoted to 
manager of engineering of General Elec- 


= tric’s lamp division, Nela Park, Cleve- 
4 CA aR land. Formerly, Mr. Olson was manager 
raeeah oe : SS of lamp manufacturing. 
MILFORD, CONN., 853 Bridgeport Avenue G. Robert Mezger has been named 


engineering manager of the instrument 


AURORA, ILL. 804 III. Avenue. division of Allen B. Du Mont Labora- 


tories, Inc., Clifton, N. J. 
ieee |p A 
ELYRIA, O., 1104 W. River Street wy 


Dr. Winthrop M. Leeds, manager of 


pw Gene a ony gs — section, and — 
24 et Street ar . Baker, advisory engineer, at the 
HATBORO, PA., rie Westinghouse East Pittsburgh plant have 
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_fealihing: .010" THICKNESS @ STRENGTH 
FLEXIBILITY ©@ RESISTANCE TO WEATHER 


OILS @ ACIDS @ ALKALIES @ CORROSION 
HAS HIGH DIELECTRIC RESISTANCE 


-0O10 PLASTIic 
ELECTRICAL TAPE 


also available 
in . - 
thickness 


Winding heavy cables — electrical harness — 


for use with power driven taping machines 


DUTCH BRAND PLASTIC Tapes are 
made specially to meet the many 
exacting requirements of the electrical 
industry. The .010 PLASTIC has the 
necessary thickness for heavy duty 
work. It has a dielectric resistance 
of 1000 volts per mil of thickness. 
Because of its dependability .010 
PLASTIC Electrical Tape is widely 
used in manufacturing where it 
becomes an integral part of other 





Ask for DUTCH BRAND Tapes by trade name 


products. Its heavy duty properties 
adapt it to use on power driven tap- 
ing machines. Its flexibility allows it 
to conform readily to irregular shaped 
surfaces making neat effective cover- 
age of surfaces. 

Over forty years of experience in 
making electrical tapes is behind its 
careful construction. It costs no more 
to have this quality tape — Order 
.010 PLASTIC Tape today. 


VAN CLEEF BROS, [NC. 





DCU aie ee ae 


DIVISION OF Johns-Manville 


7800 WOODLAWN AVE. s 
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CHICAGO 19, ILLINOIS 


Other 
DUTCH BRAND Products 










i” 


Masking Tape 
No. 300 Crepe Back 
No. 301 Flat Back 
No. 302 Extra Strength 


Friction Tape 

Rubber Insulating Tape 
Electro Coil Tape 

Glass Fibre 


Techni Tape 
(cloth tape for industrial uses) 


Anti-Squeak Body Tape 

Cork and Rubber Stripping with adhesive 
Molded Rubber Products to specifications 
Die Cut Rubber Products 

Sheet Sponge Rubber 

Neoprene Sponge Rubber 

Sponge Rubber (with adhesives) 

Sponge Rubber Weatherstripping 

Gasket Sealing Materials 

Rubber Bonding Cements 

Special Cements to specifications 


Rubber Aprons 


FOR SAMPLE ROLL WRITE DEPT. EM 


—___..010 Plastic Tape 





.007 Plastic Tape 


(Other DUTCH BRAND products listed above) 


ea RS 
Company 

Address 

a 








































Here’s why those in the know 
—(lemand 


























































Screw ejection system for 
engaging and disengaging 
contacts. 














Hand tinning keeps solder 
inside cups. 














All pin and socket con- 
tacts precision machined 
from solid bar stock, gold 
or silver electroplated. 




















Inserts may be removed 
from front or rear of shell. 

















Two-to-one ratio gears 
for remote engagement. 





Universal joint accommo- 
dates angle drive shaft. 


Radio tuning 
shaft adapter. 





Tapered shells automatically 
center contacts for engagement. 





























This highly specialized DPD2 Cannon Plug, a member of the DP 
Series, has its principal use in aircraft instrument panels and 
remote radio control equipment. But, like many other Cannon 
Plugs, it has found its way into other fields where the highest 
quality is needed and where the value of long, trouble-free per- 
formance is recognized. 

Originally this 2-gang connector was designed to assist in the 
standardization of radio and instrument assemblies so that such 
equipment might be interchanged between similar aircraft. It allows 
for compact design in close quarters with access from the front 
only. This type of application and variations of the fittings are 
shown at right. Any Cannon DPD insert may be placed within the 
shell, with or without tuning shaft, coax, twinax, large or small 
contacts, provided the separation forces of both halves are similar. 

This plug typifies the close attention to important detail that 
distinguishes every Cannon Plug—the world’s most extensive line. 
If you are looking for real value, regardless of the field you work 
in, your best bet is Cannon. 





Connector is separated by turn- 
ing slotted shaft here. Complete 
unit may then be removed from 
pedestal, shown below. 
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Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 31, CALIFORNIA 


Factories in Los Angeles, Toronto, New Haven. Representatives in prin- 
cipal cities. Address inquiries toCannon Electric Company, Dept. E-118, 
P.O. Box 75, Lincoln Heights Station, Los Angeles 31, California. 
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(Left) Same Cannon Plug without tuning 
shaft. Straight drive instead of 90° 
gear. (Right) Similar DPD2 with Dzus 
wing nut extraction method and junc- 
tion shells. There are several other vari- 
ations. Write for details. 




















each been awarded $5000 for the inven- 


tion of the multi-flow De-ion grid oil 
circuit breaker. The joint award was the 
largest made so far under the company’s 
program of special awards for outstand- 
ing inventions. 


Steven P. J. Wood has been elected 
executive vice president of the Warner 
Electric Brake and Clutch Co., South 
Beloit, Ill. 


Ralph Thacker, formerly research en- 
gineer at Salsbury Corp., Los Angeles, 
has joined the engineering staff of Tite- 


flex, Inc., Newark, N. J. 


Frederick W. Reynolds, Jr., has been 
appointed to the application engineering 
staff of the New York office of Sprague 
Electric Co., North Adams, Mass. 


R. T. Capodanno has been elected 
vice president in charge of engineering 
of the Emerson Radio and Phonograph 
Corp., New York. 





Company Briefs 





The Burndy Engineering Co., Inc., 
Norwalk, Conn., has received a certifi- 
cate of special recognition from the Eco- 
nomic Cooperation Administration for 
the role it is playing in supporting mu- 
tual American-European- efforts to 
strengthen the free nations against Com- 
munism. Ever since 1949 Burndy has 
been playing host to visiting industrial 
teams from several European countries, 
briefing them on American production 
techniques. 


Doehler-Jarvis Corp., has moved _ its 
offices from New York to Toledo. 


The Pittsburgh Plate Glass Co., Paint 
Div., has established at its Milwaukee 
research laboratory what is said to be 
the first preform molding laboratory 
sponsored by a polyester resin manufac- 
turer. Designed primarily to expedite re- 
search, the new preform laboratory is 
also being used to find the solution to 
customer preforming problems. 


The firm name of the Acheson Col- 
loids Corp., Port Huron, Mich., has been 
changed to Acheson Colloids Co. 


John A. Roebling’s Sons Co., Trenton, 
N. J., manufacturers of wire and wire 
products, recently moved its Los Angeles 
district office and warehouse to 5340 East 
Harbor St. 


The Udylite Corp. plans to construct 
a research laboratory building on a 23- 
acre site on Hoover Ave., near Eight 
Mile Rd., Detroit. Designed to provide 
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JENSEN OVENS QUICKLY AND EFFICIENTLY BAKE FINISH ON AUTO TRIM PARTS 


FAST, ACCURATE DRYING OR BAKING 
WITH NEW RADIANT-PANEL HEATING 


G-E Calrod* heaters last 8000 hours, 
have low power cost in ovens by Jensen 


For industrial baking and drying at 
temperatures of 650 F or less, 
radiant ovens by Jensen Specialties of 
Detroit are finding big, new markets. 

Mr. Paul H. Goodell, Jensen’s Sales 
Manager, says, ‘““We use G-E Calrod 
heaters exclusively because they are 
non-fragile, last 8000 hours or more 
and require almost no customer main- 
tenance. Ovens reach top temperature 
in 24 minutes and give our customers 
precisely-controlled heat on their 


baking operations.” 


GET THE ADVANTAGES of depend- 
able, long-life Calrod heaters on your 


heat-requiring machines and equip- 


GENERAL 


ment—for heating air, liquids or sur- 
faces, radiant heating or melting soft 
metals. And save on your design and 
application costs by getting the valu- 
able help of a G-E Heating Specialist 
to select the proper heaters, control 


and installation method. 


WHEN YOU ARE READY to modern- 
ize a heat-requiring machine—or to 
tackle a new process where heat is 
needed—call your nearby G-E Sales 
Office, or write your problem to Sect. 
720-77, General Electric Company, 
Schenectady 5, N. Y. 


*Registered trademark 


ELECTRIC 


720-77 


SAFER OPERATION and reliability are assured. 
There are no open flames or exposed electrical 
conductors, and Calrod heaters, mounted on 
“draw-out”’ panels, are not subject to breakage. 


MAXIMUM HEATING EFFICIENCY results from 
using aluminum reflectors and long-life Calrod 
heaters. Almost any oven size or rating is 


available by combining standard-sized sections. 


EASY INSTALLATION of Calrod heaters cuts 
assembly time. Plug-in terminals provide quicker, 
safer connections, and a single screw-clamp 
holds the 2000-watt heater securely in place. 








Yes, 
I’m an 


engineer... but 





how can / become 























































an AIRCRAFT 


engineer? 


The step up to Aircraft Engineering isn’t 
as steep as you might expect. 

Aircraft experience isn’t necessary. 
Lockheed takes your knowledge of engi- 
neering principles, your experience in 
other engineering fields, your aptitude, and 
adapts them to aircraft work. You learn to 
work with closer tolerances, you become 
more weight conscious. 

What’s more, Lockheed trains you at full 
pay. You learn by doing—in Lockheed’s on- 
the-job training program. When necessary, 
you attend Lockheed classes. It depends 
on your background and the job you are 
assigned. But, always, you learn at full pay. 

These opportunities for engineers in all 
fields have been created by Lockheed’s 
long-range production program — building 
planes for defense, planes for the world’s 
airlines. 


Dear Sir: Please send me your brochure describing life and work at Lockheed. 


ENGINEER TRAINING PROGRAM, Mr. M. V. Mattson, Employment Mgr., Dept. EM-5 
— 
Sickhheedl AIRCRAFT CORPORATION, Burbank, California 




















Lockheed in California can train you — at full pay! 


And remember this: When you join Lock- 
heed, your way of life improves as well as 
your work. 

Living conditions are better in Southern 
California. The climate is beyond compare: 
Golf, fishing, motoring, patio life at home 
can be yours the year round. And your high 
Lockheed salary enables you to enjoy life 
to the full. 


Note to Men with Families: Housing condi- 
tions are excellent in the Los Angeles area. 
More than 40,000 rental units are avail- 
able. Thousands of homes for ownership 
have been built since World War II. Huge 
tracts under construction near Lockheed. 


Send today for illustrated brochure describ- 
ing life and work at Lockheed in South- 
ern California. Use handy coupon below. | 
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complete facilities for research on elec- 
troplating and metal finishing processes, 
the structure will contain 16,000 sq ft of 
floor space. 






General offices and main plant of Tele- 
tronics Laboratory, Inc., are now located 
at Kinkel St., Westbury, L. I., N. Y. The 
plant previously occupied at 352 Maple 
Ave., Westbury, L. I., N. Y., will be used 
for a laboratory and engineering offices. 


Worthington Pump and Machinery 
Corp., Harrison, N. J., has changed its 
name to Worthington Corp. 


American Machine and Foundry Co., 
New York, has acquired a majority of the 
stock of the Thompson-Bremmer Co., 
Chicago, manufacturer of industrial 
fasteners and electrical terminals. The 
Chicago firm will become a subsidiary 
of the parent organization and will be 
operated as part of its general products 
division. 





The Cyril Bath Machinery Co., Cleve- 
land, will construct a branch plant con- 
taining 50,000 sq ft of floor space, at 
Solon, Ohio. 





Diamond Head self-locking cap screws 
and bolts are now manufactured and sold 
under an exclusive license agreement by 
the Lamson & Sessions Co., Cleveland. 


Sylvania Electric Products, Inc., New 
York, is constructing a new plant for its 


electronics division at Woburn, Mass. 
The new plant will serve as headquar- 
ters for all Sylvania electronic produc- 
tion facilities in the Boston area. 


Industrial Ovens, Inc., Cleveland, has 
opened a new web-coating research and 
development laboratory. An_ extensive 
program of research and investigation of 
production methods in wire coating and 
impregnation of textiles for insulation 
is being conducted. 


The Westinghouse Electric Corp., 
passed along 46c. out of every sales dol- 
lar received in the past year to more 
than 14,000 subcontractors and suppliers. 
Purchases from 11,946 small businesses 
and 2,161 larger companies totaled $554,- 
000,000 during this period. Firms inter- 
ested in doing subcontracting on elec- 
trical equipment should write to E. T. 
Morris, manager of subcontracting for 
Westinghouse. 


Cook Research Laboratories, a divi- 
sion of Cook Electric Co., has moved to 
new and larger quarters in Skokie, Ill. 


Barber-Colman Co., Rockford, IIl., will 
purchase the principal assets of Wheelco 
Instruments Co., Chicago. Wheelco prod- 
ucts consist of indicating, recording, and 


controlling industrial instruments, and 
combustion safeguards. Present plans are 
to continue current operations in Chi- 
cago until manufacturing facilities can 
be transferred to Rockford. 


BullDog Electric Products Co., has ac- 
quired additional manufacturing facili- 
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15 VA to 10,000 VA 


STANDARD TYPE “CV” UNITS: 


Most voltage regulating requirements can be 





World.” 


i 


s CUSTOM DESIGNED UNITS: 1 VA to 25,000 VA 


The wide flexibility of the SOLA Constant Voltage principle 
makes possible special designs to meet your specific require- 
ments. Often, time and money can be saved by direct use or 
modification of a regulator from the several hundred special 
s designs on file. Custom designs can include: SPECIAL VOLTAGE 
d RATIOS, SPECIAL FREQUENCIES, COMPENSATION FOR 
: FREQUENCY VARIATION, MULTIPLE OUTPUT VOLTAGES, 
THREE-PHASE SERVICE, and MILITARY SPECIFICATIONS. 
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_—— 
Write « T tternec lO \ ew Ce ‘ 
stant oOlNage VaIdaiog. if co 1e1 
“A\ specificati ; »perating data or 
oe, rE Rs Constant Voltage Transformers, including 
’ RANSS et special units. Request Bulletin BCV-142. 


met from these “stock” voltage regulating trans- 
formers. Regulation is +1% or less with a 
total primary voltage variation as great as 
30%. This is the static-magnetic voltage regu- 
lator that has become the “Standard of the 


STANDARD 

SPECIALIZED TYPES: 
Available from regu- 
lar production stock: 






.. less than 3% har- 
monic distortion .. . 
+1% regulation. 


- +3% regulation 
or less...single, com- 
pact voltage source. 


..- less than 3% har- 
monic distortion .. . 
= 1% regulation. 


. +3% regulation 
. inexpensive... 
eile Ste Ma goles 


ite on your letterhead for our new n 
stant Voltage Catalog. It gives complete 


s ications, and operating data on SOLA 






























































CATALOG TYPE 


VOLTAGE 
STABILIZERS 


















114 Parts Distributors, strate- 
gically located from coast to 
coast, stock and sell Raytheon 
Voltage Stabilizers — a con- 
venient source of supply for a 
complete range of catalog 
models rated from 15 to 2,000 
watts. 


















































LL models compensate for widely varying input (415%) 
within 1/20 second . . . maintain voltage within +14% of 
rated output. Compact, rugged, light in weight, with no moving 
parts to wear out, Raytheon Voltage Stabilizers insure peak 
performance of any electrically operated equipment. Custom- 
engineered models are also available for special applications; 
write for details. 
Ask for the name of your nearest distributor. 

































































RAYTHEON 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
DEPT. 6470-EM, WALTHAM 54, MASSACHUSETTS i iaiees Bi 


DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW tates 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 


INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 


RAYTHEON PRODUCTS INCLUDE: MARINERS PATHFINDER* radar; Submarine Signal 
FATHOMETERS*; Marine radiotelephones; WELDPOWER* welders; Voltage stabilizers 
(regulators); Transformers; RectiChargeR* battery chargers; RectiFilteR* battery eliminators; 
Sonic oscillators for laboratory research; Standard control knobs; Electronic calculators 
and computers; Television receivers; Radio, television, subminiature and special purpose 
tubes; MICROTHERM* diathermy and other electronic equipment. 





*Reg. U.S. Pat. Off. 















ties in Detroit. Containing 53,000 sq ft, 
the plant is located at 547 Harper Ave. 


Sterling Electric Motors, Inc., Los An- 
geles, has opened a sales office in Buf- 
falo, New York. 


The Chester Cable Corp., Chester, 
N. Y., is now engaged in a major expan- 
sion of plant and equipment. Comple- 
tion of the program will add 25,000 sq ft 
of floor space. 


Watlow Electric Mfg. Co., manufac- 
turers of industrial electrical heating 
units and equipment, is now occupying 
its new factory at 1376 Ferguson Ave., 
St. Louis 14, Mo. 








A. O. Smith Corp. will manufacture 
its arc-welding equipment in a recently 
acquired plant in Milwaukee containing 
27,000 sq ft. Space vacated at the main 
Milwaukee Works is being utilized for 
expanded welding electrode production. 


Insulation Manufacturers Corp., Chi- 
cago, has been appointed distributor for 
ee reinforced polyester resin 
sheets, manufactured by the Molded 
Resin Fiber Co., Ashtabula, Ohio. 


The Glidden Co., Cleveland, and Bohn 
Aluminum & Brass Corp., Detroit, have 
pooled their research facilities in order 
to expand their research on titanium. 


District sales offices of the Reliance 
Electric & Engineering Co., in both 
Detroit, Michigan, and Cleveland, Ohio, 
have been moved to larger quarters. The 
Detroit office is now located at 12326 
Hamilton Ave. Reliance’s Cleveland sales 
office is at 13967 Cedar Road. 


The Phoenix Radio Message Service, 
operated by Motorola’s Communications 
and Electronics Division has been estab- 
lished in Phoenix, Arizona to permit 
continuous field testing of new and im- 
proved 2-way mobile radio equipment. 


Radio Receptor Co., Inc., Brooklyn, 
N. Y., is the first company to receive a 
license to manufacture germanium tran- 
sistors and diodes from Western Elec- 
tric Co., which holds the patents. 


Use the Reader Inquiry Facility 
for 

e Additional information on 
any product described in New 
Materials and Components 
starting on page 160. 

e File copies of any piece of 
literature reviewed in Litera- 
ture for the Asking starting on 
page 202. 

e Personal copies of any re- 
print listed starting on page 216. 
e Further information on any 
product or service advertised in 
this issue. 


ELECTRICAL MANUFACTURING 









































YOU CAN QUICKLY ADAPT 


KELLER Air Tools _ 


TO THE CHANGING 
NEEDS OF YOUR : 
PRODUCTION 











SCREW DRIVER 
ATTACHMENTS 
WITH MAGNETIC 
BIT HOLDER 












ushion Clutch 


Reversible 








INTERCHANGEABLE PARTS 
permit hundreds of combinations. Adap- 
tations are made quickly and easily. All 
parts readily obtainable. 


Vo Compression 
< Riveters 


Grinders 


<- KELLER 
Sig Se? iit | 4 


Screw Drivers 
Air Hammers & Nut Setters 
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147-430 


Variable light intensity indicator assembly 
for miniature bayonet based bulbs. Cam- 
era type shutter, operated from front of 
panel, is an integral part of the /2” jewel 
assembly. Variation of light intensity by 
means of polarized discs may be affected 
by using the nearly identical assembly 
147-420. 


















































147-1600 


Good visibility from extremely wide angles. 
$-6 lamp extends well into the internally 
ribbed glass bullseye jewel providing dif- 
fused light with excellent intensity. This 
Underwriters’ Laboratories approved as- 
sembly equipped with phenolic base and 
screw terminals. Chrome plated brass 
bezel; finish and appearance suitable for 
the finest equipment. 


147-1220 


A lamp assembly designed for economical 
continuous operation utilizing neon bulbs. 
Double contact bayonet base contains 
series current limiting resistor. Protective 
Lucite cap, color red, amber or clear, trans- 
mits light with good efficiency. Similar 
medels with sockets for other neon and 
low powered incandescent bulbs. All types 
Underwriters’ Laboratories approved. 


147-1034 


Pilot light with internally frosted 1” snap- 
in jewel and colored plastic backing disc. 
Color does not appear until bulb is lighted, 
false indication due to external light elim- 
inated. Lettering, numerals or insignia may 
be printed on disc and arranged to be vis- 
ible either continuously or only after lamp 

is lighted. Phenolic body, screw terminals, eae 8 
Underwriters’ Laboratories approved. 
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JOHNSON Pilot Lights are avail- 
able as stock items in an extremel 
wide rdnge of types for virtually all 
miniature lamps. As a rule, faceted or 
smooth jewels are available in six 
colors for any light assembly. Our 
catalog contains concise, quick refer- 
ence listings of the JOHNSON Pilot 
Light Line. 









































147-1034 





Send fer your copy of 
Catalog 972-B5 today! 


E. F. JOHNSON CO. 



































WASECA, MINNESOTA 





















Book Reviews 


Industrial Process Control by Statistical 
Methods—by John D. Heide; McGraw- 
Hill Book Co., Inc., 330 West 42nd 
St., New York 36. 297 pages, $6.00. 


While this text is prepared for the 
man in the factory who wants to use 
statistical methods, an understanding of 
the principles and practices covered here 
is essential for interpretations and guid- 
ance in design. Much space is devoted 
to practical and administrative aspects, 
reflecting several years of experience by 
the author as statistical analyst with 
United States Rubber Co. Chapters 
cover in addition to administrative sub- 
jects: presentation of data, process fre- 
quency distributions, control charts, limit 
lines, and quality reporting. 


Three-Phase Motor Winding Data from 
Simple Measurements—by Samuel 
Heller, The Datarule Publishing Co., 
12 Oakway, Scarsdale, N. Y. 43 pp. 
$25.00. 


Series of alignment scales reproduced 
on 9x12 in. pages gives turns, size of 
wire, coil pitch and connections for 
applying three-phase or single-phase 
windings to any standard motor frame. 
Design is based on 90,000 to 95,000 
lines per sq. in. with air gap density 
as the limiting factor; for open motors in 
normal service. 


Electrical Measurements—by Forest k. 
Harris; John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16. 766 pages 
plus index, $8.00. 


Thorough coverage from basic prin- 
ciples to applications, restricted to direct 
current and low-frequency measurements, 
and ably combining the points of view 
of the design engineer, research worker 
and student. A good working knowledge 
is offered on the methods and devices 
used in measurement, limitations of vari- 
ous techniques and errors expected from 
common types of instruments. 

The author’s approach presumes that 
the measurements undertaken are such 
that the uncorrected indication of any 
instrument that comes to hand cannot 
be accepted. Thus the nature and mag- 
nitude of errors encountered in practical 
measurements is emphasized, particularly 
where accuracy requirements are high. 

Some very practical discussion is in- 
cluded in the first chapter on the art of 
measurement: choice of method, signifi- 
cant figures, experimental accuracy, pre- 
cision, random and_ systematic errors. 
Separate chapters then cover a number 
of specific measuring instruments: d-c 
galvanometers, d-c ammeters and _ volt- 
meters, potentiometers, resistance meas- 
urement, ballistic galvanometers, mag- 
netic testing, a-c ammeters and volt- 
meters, power and energy measurement, 
and a-c bridges. This final chapter is 
unusually complete, with a thorough dis- 
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D-1224 


1/8’ diameter 
1/4” length 
Potted in thermo- 
setting compound. 


2 Times 
actual Size 
D-1224 
RMS applied voltage, mox. .... 26 volts per cell 
Peak inverse voltage .......... 60 volts per cell 
RMS input current, mox. ...... 500 microamperes 
DC output voltage ............ 20 volts per cell 
Voltage drop at full load ........ 1 volt per cell 
DC output current, avg. ...... 200 microamperes 
DC output current, peok ....... 2.6 milliamperes 
Max. surge current ............ 10 milliamperes 
Reverse Leakage at 10V RMS ... 0.6 microampere 
Reverse Leakage at 26V RMS .... 3 microamperes 
eS 200 KC 


Also available in 2-cell Diodes. 


International 


RECTIFIER CORPORATION 
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D-1290 


RMS applied voltage, max. ..... 26 volts per cell 
Peak inverse voltage .......... 60 volts per cell 
RMS input current, max. ...... 3.75 milliamperes 
DC output voltage ............ 20 volts per cell 
Voltage drop at full load ........ 1 volt per cell 
DC output current, avg. ....... 1.5 milliamperes 
DC output current, peak ........ 20 milliamperes 
Mox. surge current ............ 80 milliamperes 
Reverse leakage at 10V RMS ... 2.4 microamperes 
Reverse leakage at 26V RMS ... 12 microamperes 


Preqiante WNIN CE 6 2 ck Sic cccavds ees 100 KC 
Also available in 2, 3 and 4-cell Diodes. 


D-1290 


2 Times 9/32*" diameter 
actual Size 9/32" length 
Potted in thermo- 

setting compound. 


GENERAL OFFICES: 
1521 E. Grand Ave 
SRY Te Tale lo me Lhe 
Phone El Segundo 1890 


CHICAGO BRANCH OFFICE: 


205 W. Wacker Dr 
Franklin 2-3889 
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Whatever type of 

machine screw you need, 
Blake & Johnson has it... 
or can make it for you. 
Slotted or Phillips 

heads — in brass and 

steel, plain or plated. 
Special designs, sizes, 

and finishes to order. 

Blake & Johnson is 

the dependable source for 
Twin-Fast® wood screws, 
Stove bolts, tapping screws, 
special headed products, 
machine screw nuts, rivets, 
chaplets, wire forms, 
automatic screw machine 
products ...in steel, brass, 
or other alloy metals. 


Write for new catalog > 


TAPPING SCREW 


SINCE 1849 


WATERVILLE 48, CONNECTICUT 


cussion of bridge circwts, detectors and 
amplifiers. 

References are used liberally through- 
out and placed at the bottom of the 
page where they appear. Index runs 
20 pages. Author is a physicist at 
National Bureau of Standards specializing 
in electrical measurements. 


Transient Electric Currents, Second Edi- 
tion — by Hugh Hildreth Skilling, 
professor of Electrical Engineering, 
Stanford University. Published by Mc- 
Graw-Hill Book Co., Inc., 330 West 
42 St., New York 36. 361 pages, $6.00. 


This book has been written as a text 
for college students but will be useful to 
practicing engineers who have kept up 
with their calculus inasmuch as transient 
currents are basic to all electrical design 
problems. Since transient phenomenon 
is associated with changes in energy in 
storage devices the book begins with a 
diccussion of inductance and capacitance 
before leading into circuit equations and 
a discussion of the complete single cir- 
cuit including resistance, inductance and 
capacitance. Network problems are treat- 
ed broadly to include all types of circuit 
combinations in both power and com- 
munications fields. 

Other chapters cover response to al- 
ternating voltage, coupled resonant cir- 
cuits, circuits with variable parameters 
and travelling waves. An added chapter 
in the second edition is one dealing with 
Laplace transformation. This method of 
solution of transient problems is an out- 
growth of operational circuit analysis and 
has largely replaced the so-called “classic” 
method. It is based on the Fourier series 
transformation. The subject should be 
approached only by one with a good 
mathematical background in advanced 


calculus plus a high aptitude for visual- 
ization. 


Problems have been added to most of 
the chapters, using up-to-date illustra- 
tive material. Many of the questions have 
been taken from problems covered in 
current periodicals. 


Engineer's Illustrated Thesaurus — by 
Herbert Herkimer. Published by The 
Chemical Publishing Co., Inc., 212 
Fifth Ave., New York 10. 572 pages, 
$6.00. 


Patterned after text books on machine 
design, the approach here is largely 
graphical. Since much of mechanical de- 
sign is empirical this book serves as a 
dictionary of what has been done in the 
past in the design of machine elements. 
Over 8000 illustrations have been assem- 
bled in related groups for quick review 
by the engineer and designer confronted 
with a problem in mechanism. Where 
necessary an explanation of the meth- 
ods by which the machine element ac- 
complishes its particular function is given. 

The table of contents gives a quick 
guide to the subject matter covered in 
graphical form: fasteners, adjusting de- 
vices, supports and structures, basic me- 
chanical movements; elevators, derricks, 
cranes and conveyors; transmission of 
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- if This is how Die Castings 
mi are born! 
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Tn: Parker sales engineer is prepared to take a load off your shoulders. He will 

show you how that difficult part can be produced beiter through Die Casting. Parker 

Die Castings are in use in nearly every industry, having been produced quickly and 

economically. As the Parker sales engineer talks to you, it will become apparent 

that Die Castings will do the job better. Through the close contact between you and 
7 a Parker Sales Engineer . . . that is how Die Castings are born. And Parker Die 
| Castings will prove profitable to you. 


OLLIE J. BERGER COMPANY, 139 North Clark Street, Room 1415, Chicago 2, 
Ill. Dearborn 2-4954 » O. H. BROXTERMAN & SON, 2174-Buck Street, Cin- 
cinnati, Ohio Cherry 1623» H. R. LaMONTAGNE, P. O. Box 969, 76 Mill Street, 
Springfield, Mass. Phone 6-3642 » J. C. PALMER, P. O. Box 971, Rochester 3, 
N. Y. Monroe 1209 » G. L. PALMER, 97 Spring St., Metuchen, N. J. Phone 
6-0525 » MR. J. G. HODGSON, 2832 East Grand Blvd., Detroit 11, Michigan 
Trinity 1-9385 » EDWARD F. HIGGINS, JR., 4931 Laclede Avenue, St. Louis 8, 
Mo. Forest 6541 » LARRY WARD, 1500 LaSalle Avenue, Minneapolis, Minn. » 
WARREN OLSON, 612 E. Bishop Street, Bellefonte, Pa. Phone 2951 » D. F. 
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e MARSH, 35 Chestnut St., Girard. Penna. Phone 528R Girard, Pa. 
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; -- THINK OF Parker White-Metal Company - 2153 McKinley Ave. Erie, Penna. 
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liquids and gases; combustion, prime 
movers, transportation, industrial proc- 
esses, electrical appliances, comfort heat- 
ing, cooling and air conditioning. The 
electrical section suffers from the fact 
that much of the material is on the high 
school physics level. Some electrical com- 
ponents are well summarized as to oper- 
ating principles and features of construc- 
tion, but motors are given short shrift. 
































MAGNETIC BRAKES 
o WIDE RANGE OF ENCLOSURES 





Practical Industrial Electronics—by F. A. 
Annett, Associate Editor, Power. Pub- 
lished by McGraw-Hill Book Co., Inc., 
330 West 42 St., New York 36. 381 
pages, $5.50. 


This is a rather elementary text writ- 
ten to the level of understanding of op- 
erating engineers and electricians who 
have had little previous training in the 
subject. The approach is descriptive and 
non-mathematical but employs numerous 
circuit diagrams to enhance the text. 
Most of the essential electronic elements 
are described including various types of 
tubes, electronic rectifiers, disk type rec- 
tifiers, electronic relays, amplifiers, volt- 
age regulating devices and oscillators. 

Application of electronic control to 
power drives includes magnetic drive 
control, motor and generator exciters, 
d-c motor control and speed control of 
a-c motors. Other applications deal 
mainly with power plant problems. For 
the engineer the book might well serve 
as a quick reference source on_ basic 




















principles of electronic components and 
their applications in drives. 






TO MEET YOUR REQUIREMENTS ee 
esign irends 


™ @ Whatever your enclosure problem, there’s a STEARNS (Continued from page 158) 
-, Magnetic Disc Brake for you. Illustrated above is a 

"\ _ STEARNS brake for use in Class I, Group D, 

~\ hazardous locations. Other STEARNS brakes are 


















available for Navy Service _ and Marine Plastie 
nv as well as the applications noted below. Through-Cord Switch 
rite for specification sheets describing our 

_ complete line for 1/6th to 100 H.P. ‘applications. f emensng by the Roanwell Cor- 
poration, Brooklyn, the Auburn 

DUST-TICHT, TT) MD eda Button Works is molding this plastic 

EA through-cord switch used on dual- 
se \ This enclosure is for conditions of extreme purpose telephone — headset-handset 
i moisture, where abrasive or conductive dusts units made by Roanwell for the U.S. 
or acid or alkali fumes are present, or for Army Signal Corps. It is used with 


outdoor installations. 


ZIT 


The standard enclosure is for indoor or 

semi-protected outdoor installations where 
chips, non-abrasive, non-conductive and 
non-explosive dust or coolants may 

be present. 
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a military type portable switchboard 
for ground forces voice communica- 
tions. Plastics parts are produced by 





642 SOUTH 28TH STREET, MILWAUKEE 46, WISCONSIN 
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Men who design, engineer and buy America’s products — 


rely on..and use.. National Laminated Plastics because.. 





“One of the most important 
objectives of National’s rela- 
tionships with its customers is 
the never-failing, always-con- 
tinuing program of engineering 
research and production control. 
We follow a policy of: The sale 
only begins when a sale is made 

. . it only ends after the best 
processing methods have been 
coupled with rigid testing—to 
produce the best laminated plas- 
tic for the specific application.” 


F. Irving Crow 
Vice President 


National Vulcanized Fibre Co. 


National Laminated Plastics 
nationally known—nationally accepted 


VULCANIZED 


A tough horn-like material with high 
dielectric and mechanical strength. 
Excellent machinability and forming 
qualities, great resistance to wear and 
abrasion, long life, lightweight. Sheets, 


Rods, Tubes, Special Shapes. 





Laminated PLASTIC 


Phenolite possesses an unusual com- 
bination of properties—a good elec- 
trical insulator, great mechanical 
strength, high resistance to moisture; 
ready machinability, lightweight. 
Sheets, Rods, Tubes, Special Shapes. 


National Vulcanized Fibre Company 


Wilmington 
Offices in 





Delaware 
z Principal Cities 


Since 1873 


















































How much sock? 


How much energy does a specimen of lami- 
nated plastic absorb in foot pounds per inch 
of notch? This impact tester is very im- 
portant in the production control of National 
laminated plastics—very important in the 
research for better, stronger materials. 


‘*Specs’’ must 

There’s no equivocation with NEMA, 
Army, Navy or customer’s specifications. 
“‘Specs’”’ must be met. That’s why National 
has the finest equipment for testing flexural, 
bonding, tensile and compressive strengths 
of all laminated plastics it produces. Such 
equipment is invaluable in the creation of 
new, better materials. 


‘*Lab’’ in the Plant 


Science speeds production—and deliveries 
—by making tests right in the plant of large, 
heavy Phenolite transformer stock for dissi- 
pation factor at 60 cycles. Portable equip- 
ment, exactly like the lab’s equipment, is 
used on the spot—typical evidence of 
National’s efficient production control. 








4 ways small G-E lamps 
make electrical equipment 
safer, easier to use 


LITTLE spot of light can go a long way toward improving 
electrical devices. Below are four examples. They show 

how General Electric lamp bulbs add extra safety and conven- 
ience. Chances are, small G-E lamps can make your product 
better, too. More than 480 tests and inspections insure their 
quality. For more information, write to Lamp Division, General 
Electric Company, Department 166-EM-5, Cleveland 12, Ohio. 
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1. FLASH WARNING SIGNALS 


General Electric filament and neon 
glow lamps on control panels quickly 
indicate “trouble spots” in circuit 
operations. 


2. LOCATE BLOWN FUSES 


G-E glow lamp units attached across 
fuse clips take all the “hit or miss” 
out of locating blown fuses. Lamp 
lights when fuse burns out. 






















eae 






: 





3. INDICATE LIVE CIRCUITS 
With a little G-E warning lamp, oper- 
ators can tell when even the quietest 
electrical apparatus is running. 





4. TEST FOR VOLTAGE, POLARITY 


This voltage tester uses G-E lamps 
to show polarity, frequency, AC or 
DC as well as voltage. 








You can put your confidence in — 


GENERAL @@) ELECTRIC 
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Auburn Button Works, Auburn, N. Y., 
in two-cavity compression molds pro- 
ducing the front cover and the back 
which has four brass inserts. The body 
of the switch is formed by a _ two- 
cavity high-speed plunger mold. The 





body has 13 brass inserts, and the 
switch plunger hole is molded with 
side draw. Cord entry holes on each 
end of the switch body are drilled 
in a single operation. The new switch 
enables the operator to talk over tele- 
phone lines or broadcast by radio, a 
single pressure on the switch closing 
the desired circuit. Oo 0 


High Efficiency Lamp 


OR medium and high-bay light- 
ing in industrial plants, the Gen- 
eral Electric Lamp Development 
Laboratories in Cleveland have devel- 
oped the 1000-watt mercury vapor 







OO 


(TR 
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lamp shown here. 


Producing 52,000 
lumens or 52 lumens per watt, it was 
made to operate on 440-480 volts for 


highest efficiency. Life rating is 3000 
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CLEVELITE™ and 
COSMALITE* 


PHENOLIC TUBING... 


of every type for almost 


EVERY APPLICATION 


are Preferred because of their 
Proven Performance and Low Cost! 


x SS 


Qawrs s 
\ ge Soe 
Y " \ 
‘ = 
ats ke nnn — 3 
_=—rs 


In Radio and Television their use is almost uni- 
versal. They have high insulation resistance and low 
moisture absorption. Their low dielectric loss is 
suitable for ultra high frequency applications. 


UT LAL Ad 


In Electric Motors for armature shaft spacers, 
insulators, brush holders, and many similar force-fit 
applications requiring easy machining, Clevelite 
and Cosmalite are particularly suitable. 


In Relays, Controls, Selenium Rectifiers, the 
various grades of Clevelite Phenolic Tubing have 


special properties that guarantee complete satis- 
faction. 


In Transformers, X-Ray and Diathermy Equip- 
ment, Clevelite and Cosmalite tubing in various 
grades . . . rectangular and other shapes, supply 
the exact needs of the engineer. 


TEN GRADES — TIME TESTED 
Immediately available at Low Cost 
Why Pay More? 


For the best . . . call Cleveland! 


TELL US YOUR NEEDS! 


*Reg. U. S. Pat. Off. 


HeCLEVELAND CONTAINERG) 
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6201 BARBERTON AVE. CLEVELAND 2, OHI 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


« 


\ 


REPRESENTATIVES 
NEW YORK AREA &.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, WN. J. ‘ 
NEW ENGLAND B.S. PETTIGREW & CO, 62 LA SALLE RD, WEST HARTFORD, CONN. = 
CHICAGO AREA PLASTIC TUBING SALES, $215 N. RAVENSWOOD AVE, CHICAGO : 
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inside this package on your Jobber’s shelf... 








Steel base coverfittedwith 
phenolic terminal board. 
Convenient 
solder 
Flange-mounted unit. 


et eT a) a 





lug 





numbered 
terminals 


there’s nothing TOUGHER 


THAN CHICAGO “Sealed-in Steel” CONSTRUCTION 


H-TYPE 


Hermetic sealing 
meets all MIL-T-27 
specs. Steel base 
cover is deep-seal 
soldered into case. 
Ceramic bushings. 
Stud-mounted unit 


C-TYPE 


With 10” color- 
coded leads 
brought out through 
fibre board base 
cover Lead ends 
are stripped and 
tinned for easy 
soldering. Flange- 
mounted unit 


CHICAGO “‘New Equipment” transformers 
(available in 3 mountings) feature one- 
piece drawn-steel cases—the strongest, 
toughest, best-looking units you can buy. 
The one-piece seamless design, enclosing 
an electronically perfect construction, pro- 
vides the best possible electrostatic and 
magnetic shielding, with complete protec- 
tion against adverse atmospheric condi- 
tions. For every application: Power, Bias, 
Filament, Filter Reactor, Audio, MIL-T- 
27, Stepdown—ask your electronic parts 
distributor for CHICAGO ‘‘Sealed-in-Steel’’ 
Transformers—the world’s toughest with 
that extra margin of dependability. 


Free ‘New Equipment” Catalog 










Get the full details on cHIcAGo’s 
New Equipment Line—covering 
‘Sealed-in-Steel” transformers for 
every modern circuit application. 
Write for your Free copy of this 
valuable catalog today, or get it 
from your distributor. 


Ue Sana 
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DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET « CHICAGO 18, ILLINOIS 





TRADE MARK REG 


| is struck. 
| of 14% 


hr at 5 burning hr per start; 4000 
hr at 10 burning hr per start. With 
fewer starts, the life is longer since the 
emission material on the electrodes 
is sputtered away each time the arc 

Lamp has overall length 
in. and diameter of outer 
heat-resistant bulb is 3% in. OO 0 


Glass-Fiber Laminate 
in a Solenoid Switch 


OR the operating parts of a sole- 

noid switch used in home clothes 
dryers, the Soreng Manufacturing 
Corp., Chicago, has adopted Glastic, 
a glass-fiber polyester laminate, manu- 
factured by the Glastic Corp., Cleve- 
land. The plastic material has good 
dimensional stability and the high 
heat- and arc-resisting properties of 
the material have broadened the scope 





of the basic switch. Just by convert- 
ing the contact points, and without re- 
design, the unit can be used on d-c as 
well as a-c equipment. It can handle 
50 amp d-c, where the original rating 
was 25 amp a-c. The plastic material 
is used in the contact head, and also 
in the terminal head which serves as 
a mechanical support as well as elec- 
trical insulation for the current-carry- 
ing elements of the switch. CO O CO 


Resistance Changes 
With Heat 


ONTINUOUS resetting fire detec- 

tor, developed by Walter Kidde 

& Co., Inc., Belleville, N. J., for com- 
mercial and military aircraft, com- 
prises a continuous wire-like fire-sen- 
sing element. A control 


monitoring 





ELECTRICAL MANUFACTURING 
















MAKING 


Ordnance 
Equipment? 


Washing 
Machines? 


OR BOTH? | 
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On defense contracts or civilian products . .. ‘ 


‘COMPO ana POWDIRON ‘bearings 


give you the same outstanding advantages 


“COMPO” and “POWDIRON” bearings are installed by a simple press fit—a job 
that new personnel can learn in a jiffy. 
They’re accurately die-formed by powder metallurgy—need no costly, time- 
consuming machining to make them fit. They free your machine tools and skilled manpower 
for other, more important tasks. 
“COMPO” and "POWDIRON” have exceptional service advantages, too. Their 
porous structure holds an ample lubricant supply for thousands of operating hours, 
without renewal. They often outlast the equipment in which they're installed! 
Get the full facts on “COMPO” and 


“POWDIRON” bearings — write for 
information on your company letterhead. 










“COMPO” 
““POWDIRON” 
“BOUND BROOK” 





Beller Buy Bound Brook 


BOUND BROOK,N.J. © BOUND BROOK 9-0441 
Manufacturers of bearings and parts — Established 1883 
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0/ SMALLER 
e O LIGHTER 


Actual sizes 


r-B-M 77 3()() SERIES 


Hermetically Sealed Relays 


The R-B-M 22300 hermetically sealed telephone type relay is the 
electrical and mechanical equivalent of AN 3304-1, except for 
smaller size and mounting dimensions. 


An improved armature design, plus high temperature molded 
nylon coil-bobbin, provides greatly improved magnetic efficiency 
and enables R-B-M to reduce the overall size of the relay. The 
R-B-M 22300 design still retains palladium 
cross-bar contacts identical to those used in 
the larger size. 


Maximum contacts—6 Form A and 4 Form 
C—3 ampere 28 Volts. D. C. coil construction 
only. Maximum coil resistance 5000 ohms. 
Minimum power .75 watts. Also available in 


AN 3304 can for dynamotor or low capacitance 


aie Optional Mounting 
application. Arrangements 


Write Dept. A-5 for ASR Bulletin. 


R-B-M DIVISION 
ESSEX WIRE CORP. 


Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 


—FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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unit, provides the power for the sys- 
tem and for actuating the alarm. Sens- 
ing element consists of two small 
inconel wires threaded through bead- 
like ceramic cylinders and encased in 
a thin-wall Inconel tube. 

At normal temperatures, the ceram- 
ic offers high electrical resistance 
between the two conductors. When 
subjected to heat, the resistance of the 
ceramic drops rapidly and permits a 
flow of current between the wires. 
When a pre-set current flow is reached 
the monitor actuates the alarms. 

The sensing element is light in 
weight (0.0065 lb per ft) and is only 
0.065 in. in diameter. Elements come 
in lengths up to 20 ft, and 100 ft of 
coupled elements can be used with 
each control unit. Response is rapid, 
with an alarm within 3 sec after the 
element has been subjected to flame. 
When the temperature drops, the high 
resistance of the ceramic is restored, 
shutting off the alarm. oOo0 


Pressures Measured 
by Vibrating Wire 


r\HE new Vibrotron Pressure Gage, 
developed by the Byron Jackson 
Co., Los Angeles, is fundamentally a 
fine wire under tension vibrating at 
its natural frequency. The wire is 
located in a magnetic field so as to 
generate an alternating current volt- 
age at the wire frequency. This volt- 
age is amplified by the oscillator and 
a portion of the amplified voltage is 
returned to the wire to maintain con- 
tinuous vibration. 
One end of the wire is connected 


The two parts of the pressure measur- 
ing gage system are the oscillator at 
the top, and the sensing unit at the 
bottom. The sensing unit is ‘4, in. OD 
and 21% in. long. A \%-in. AN tubing 
connector is provided at one end of 
the gage; electrical connections are 
made at the other end. The plug on 
the bottom of the oscillator connects 
power input, gage and output. 
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COMPETITION KEEN ? 


come cme? 


THEN YOU HAVEN'T USED 
Reliance “threadcutting” 


(and cost cutting) 


Springtites and Sems! 


Reliance “thread-cutting” Springtites and Sems can answer 
both of these problems. First, by giving you tighter and 
longer-lived assemblies (improved product quality) and 
second, by cutting out costly old-fashioned tapping operations 
that add hours to factory costs. Write today for samples and 
let Reliance “thread-cutting” Springtites and Sems reduce 
your production costs. 


FOR ALL MATERIALS 


TYPE 1 FOR STEEL 
Ideal for sheet steels and stain- 


Si . less. Standard machine screw 
threads plus Reliance lock wash- 
er for stronger, tighter fastenings. 

YI 7000S TYPE 23 


FOR DIE CASTINGS 


Specially designed for die cast- 
ings and metals that powder 


when driven. Standard machine 
DRILL THE HOLE DRIVE THE SCREW 


screw thread and Reliance lock 
washer for exceptional tightness. 


TYPE 25 


. For every type of Plastics assem- 
tp Sight ia bly, Type 25 features spaced 
Z AP RE threads to keep stripping to a 
1 es 


minimum. 


Write today for your free copy of Bulletin SEs 
S- _ that d esc ribes Reliance ‘‘thread- 
cutting’ Springtites and Sems 


Reliance ‘“‘Thread-Cutting” Springtites and Sems 


(ON MANUFACTURING COMPANY, RELIANCE DIVISION 


OFFICE AND PLANTS @® MASSILLON, OHIO 
SALES OFFICES: NEW YORK e CLEVELAND e DETROIT ¢ CHICAGO « ST. LOUIS 
SAN FRANCISCO e MONTREAL 











Ta als 
HEAT OF 


ANOTHER ENGINEERING 
PROBLEM __ 





A compact, highly effi- 
cient centrifugal blower 


for cooling ‘‘hot- 
running’’ electronic 
equipment. 










MODEL NO 
ef 94001-8 


; 5 INSIOE 
: | + 
; OF 94001 -3 


4ouner 


a | 
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= 
i — 


= 
— +§ Ser" 


















——(4) 8-32NC 2 TAPPED 


- 
7 MOLES 90° APART 
‘ SPACED oe 
‘ | r| BOLT CIRCL 
4 -20NC 2 — | 
THREADED INSERTS 
EADED INSERTS. ee re | 


cau ‘ A+ BLOWER HOUSING CAN BE 
5 ROTATED THROUGH 360° WITH 


STOPS EVERY 90° -—ef wis 


SPECIFICATIONS 


DEOIPEL, NUDEBER...........ccccrssseseosesneeees BF 94 DDL-2 


CAPACITY..250 CFM at .5” Static Pressure NAFM 
330 CFM at .0” Static Pressure 


MOTOR (Self Cooling—Completely Enclosed) 
¥g H.P., Capacitor Induction, 
120 Volts, Single Phase, AC, 
60 Cycles, 3200 RPM, 
Clockwise or Counter Clockwise. 























a ae all Rigid Base 
OVERALL 
DIMENSIONS .........ssss000-0 7 27/32” x 8 3/8” x 10 1/8” 





Solving special problems 
is routine at EAD 





If your problem involves rotating electrical 
equipment, bring it to EAD. Our completely 
staffed organization will modify one of our 
standard units or design and produce a special 
unit to meet your most exacting requirements. 


EASTERN AIR DEVICES, INC. 


585 DEAN STREET, BROOKLYN 17, NEW YORK 










to a pressure diaphragm. Motion of 
the diaphragm caused by variation in 
pressure changes the natural fre- 
quency of the wire to a new value. 
The total motion of the diaphragm is 
only a few ten-thousandths of an 
inch. A change in pressure at the 
gage produces a corresponding change 
in oscillator frequency which can be 
measured by suitable frequency count- 
ing equipment. 

The unit has been especially de. 
signed for use in aircraft and missile 
flight tests. The units cover pressure 
ranges from 0 to 3 psi absolute to a 
maximum of 5000 psi. They will 
stand 100 per cent over-pressure with 
no damage and no change in cali- 
bration. Ou oO 

















Synchro Tension 
Indicator 


oe indications of force are 
obtained in the Tens-O-Trol, an 
electromechanical unit designed by 
W. C. Dillon & Co., Inc., Forest Park, 
Ill. A ball-bearing synchro transmitter 
replaces the dial and pointer in a 
standard traction dynamometer; the 
synchro receiver housed in a metal 
cabinet is connected to the transmitter 
through a rubber-covered five-conduc- 
tor cable with AN connectors. An 
external 12-volt battery supplies the 
required power. Transmission  dis- 
tances up to 400 ft are obtained by 
substituting cables and without re- 
calibration. Overall accuracy is within 
2 per cent of full-scale reading. 

eyape 


Small, Home Freezers 


ITH features putting it in the 

big performance class, this home 
freezer, developed by the Sanitary 
Refrigerator Co., Fond du Lac, Wis., 
is in the low-cost, minimum space 
field. Up to 200 lb of frozen food 
can be stored on 7 sq ft of shelving 
in this model that requires only 4% 
sq ft of floor space. The unit is 38%2 
in. high. Frigid wall construction 
avoids plates or coils in the freezer 
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Another new development using 


B. F. Goodrich Chemical Company 


raw materials 





HIS. plugboard is a vital part 

of the “nervous system” of an 
I.B.M. electronic calculator which 
solves 6,000 problems an hour. The 
plugwires are simply inserted in the 
proper receptacles, setting up elec- 
trical circuits that tailor the machine 
to any of an endless variety of busi- 
ness tasks. 


Each one has a “handle” molded 
from a Geon-based plastisol—giving 
it many unusual advantages. But ittook 
long research and many tests of mate- 
rials by the manufacturer to find just 
the right one for successful molding. 


Plugwires made by 

Air Craft- Marine Products, Inc., Harrisburg, Pa. 
B. F. Goodrich Chemical Company 

supplies the Geon resin only. 


Easy-to-handle “nerves” 














command electronic brain—safely! 


The material has to process easily 
... fuse properly under heat without 
high pressure... resist wear and 
abrasion...take a range of colors 
... have electrical properties that 
make it safe. The one chosen to fill 
the bill perfectly was a Geon- based 
plastisol. 


Satisfying strict requirements like 
these is nothing new for versatile 
Geon materials. Geon resins, latices 
and plastic compounds have helped 
to develop and improve hundreds of 
products. They can be made to resist 
heat and cold, water, abrasion, gas, 


oil, many chemicals. Find out how 
they may help you solve a product- 
problem. For technical advice, please 
write Dept. GG-5,B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. 





<9 
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GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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can YOUR EQUIPMENT 
stand the SHOCK of carrier landings? 


BARRYMOUNTS CAN! 





Official United States Navy Photograph 


New military specifica- 
tions for all services re- 
quire ruggedization of 
your equipments with 
their mountings. 


Ruggedized Air-damped and All-Metl Barrymounts and 
mounting bases are now available to meet the shock test 
requirements of specifications MIL-T-5422 (Aer), MIL-E-5272 
(USAF), and ANE-19. These mountings hold your equipment 
securely and maintain uniform performance characteristics 
even after the repeated shock of many aircraft carrier landings. 


For full information about Barrymounts and bases, write 
today for your free copy of each of these Barry catalogs: 


Catalog #524—Ruggedized Barrymounts and ruggedized 
mounting bases. 


Catalog #523—Air-damped Barrymounts and mounting 
bases. 


Catalog #509—All-Metl Barrymounts and mounting bases. 


ua = B A R R Yy corp. 


722 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS — 





; SALES REPRESENTATIVES IN =~ ae 
| Rochester... it Louis Son Francisco. Seattle... Toronto... Washington. 
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space. All corners, both interior and 
exterior, have been rounded for ease 
in cleaning. The door has a floating 
inner panel that assures positive gasket 
sealing. All-steel construction, her- 
metic system and static condensing 
unit insure dependable operation. An 
outstanding feature of this model is a 
special baffle at the bottom of the 
freezer that prevents cold air from 
spilling out when the door is opened. 
The baflle can be lowered to form a 
shelf when putting food in or taking 
it out, R43 


Metal Speaker Grille 


TJ EW grille used on the Sound- 


L mirror, manufactured by the 


Brush Development Co., Inc., Cleve- 
land, is fabricated from a patterned, 
perforated metal produced by Rigid- 
ized Metals Corp., Buffalo. The grille 
adds to the appearance of this tape 
recorder without dominating it. Using 





The tape recorder with cover removed 
shows the new grille in position behind 
the left reel. 


pO a 
i » © # x 
Textured pattern improves sound dis- 


persion as compared with a flat, per- 
forated piece. 
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16 in thermal shock-resistance! 


STU PALIT 





low-expansivity ceramic materials! 


This unique ceramic material serves where con- 
ditions of extreme thermal shock prevail, or where 
negative or low positive expansivity is desired. 
Two principal compositions are available on a 
commercial basis: “zero” compositions and non- 


porous compositions having near-zero expansivities. 


Stupalith parts may be made in sizes ranging from 
a fraction of an ounce, to items weighing several 
pounds. Forming is accomplished by pressing, cast- 
ing, extruding or ramming. For parts requiring a 
high degree of dimensional accuracy, precision 
tolerances may be held by machining or grinding 
after firing. Safely used at temperatures up to 2400° F. 


Stupakoff engineers will be glad to work with you 
in selecting a type of Stupalith best suited for your 
applications requiring a material of low expansivity, 
negative expansivity, or resistance to thermal shock. 


eeeeee 


PROPERTIES 
of typical Stupalith bodies 

TEST A-2417 A-2209 
Compressive Strength—psi....... 19,880 60,800 
Impact Strength—ft. lb./in.2..... 0.90 1.40 
Modulus of Rupture—psi........ 4,250 8,000 
Moisture Absorption—%........ 21.5 0.00 
Bulk Density—gm/cc........... 1.60 2.34 


Coefficient of Thermal Expansion 
20°C—500°C—in./in./°C..... 
Thermal Shock...... 


0.063 x 10-6 0.85 x 10-6 
2300°F to 900°F to 
cold water cold water 


WET DRY 


Power Factor....... 0.00492 0.00424 


Dielectric Constant....... nt 5.56 5.57 
Loge Pattee. 6 66 sclien icc so ata 0.0273 0.0236 
Dielectric Strength—volts/mil. .. . — 450.0 
JAN: E10, Es Grae esos. o/6/s is. : L-3 L-3 









Send tor Bulletin 


Illustrated bulletin giving more 
complete information on Stupalith 
will be sent upon request. Also, 
samples of Stupalith for testing 
will be gladly furnished. 


STUPALITH 








STUPAKOFF Products for Electrical and Electronic Applications 


ASSEMBLIES—Metallized ceramic induction 
coils and shafts; metallized plates for fixed 
rigid assemblies; ceramic trimmer condensers. 


CERAMICS—Precision-made ceramic products 
for electrical and electronic applications, all 
voltages, frequencies and temperatures. 


RESISTOR CERAMICS—Used for temperature 
indicating or measuring equipment, for infra- 
red light source and for heating elements. 
Complete with terminals, in the form of rods, 
tubes, discs, bars, rings, etc. 


CERAMIC DIELECTRICS—For by-pass, lead- 
through, blocking, stand-off and trimmer appli- 
cations. Temperature compensating Ceramic 
Dielectrics and high K materials. Tubes, discs 
and special shapes, plain or silvered. 





PRINTED CIRCUITS—Anmplifiers, couplings, fil- 
ters, integrators. 


SEALS, KOVAR-GLASS—Terminals, Lead-ins; 
Stand-offs—for hermetically sealing and me- 
chanical construction in radio, television, elec- 
tronic and electrical apparatus. Single or 
multiple terminal units, in a wide variety of 
sizes and ratings. 


KOVAR METAL—The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 


ments. Available as rod, wire, sheet, foil—or 
as cups, eyelets and other shapes. 


STUPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania 
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Fastening Retainer Ring 


PROBLEM: Outside retaining ring 
must be securely fastened to the 
roller retainer of a Rollway Type 
“T” Thrust Bearing — yet must be 
readily removable for correction of 
the rollers, if, after inspection of rol- 
ler assembly, there are any irregular- 
ities. Reuse of the bronze roller re- 
tainers after inspection is an im- 
portant factor. Set screws, formerly 
used, meant a costly drilling and 


tapping assembly job. 





variety of applications. Mail our coupon for details 


on how Rollpins can help with your fastening prob- 


Fastener Problem 


of the Month 





May 1952 








SOLUTION: The retainer ring is 
now positioned with six Rollpins, 
the slotted tubular steel pins with 
chamfered ends, specified by Roll- 
way Engineers. This new design not 
only gave greatly improved per- 


formance . . . it cut assembly costs 
by over 50%. The Rollpins are 
pressed into holes drilled in the 
retainer and project slightly beyond 
into extra deep holes drilled in the 
roller retainer. For correction, Roll- 
pins are driven completely through 
the outside retaining ring. Inside 
roller retainer may be reused simply 
by changing the position of the ring 
and drilling new holes. All holes are 
drilled to normal production toler- 
ances — no peening or threading is 
necessary with Rollpins. They are 
completely self-retaining, due to the 
constant pressure exerted on hole 
walls. 


ROLLPINS offer you faster, cheaper assembly, vibra- 


tion-proof fit and extended reusability on a wide 





lem. 

Se ee ee en ee - 
| 
| | 
Dept. N17-522, Elastic Stop Nut Corporation of America | 
2330 Vauxhall Road, Union, N. J. | 
| Please send me the following free fastening information: | 
| — Rollpin Bulletin Here is a drawing of our product. | 
—— AN-ESNA Conversion Chart What fastener do you suggest? 
| Name Title | 
Firm | 
| Street | 
| City Zone State 
j 


the preformed pattern illustrated, ade- 
quate protective strength is obtained 
with metal only 0.016 in. thick. The 
pattern also enhances sound disper- 
sion. The increase in stiffness intro- 





A section of the grille pattern enlarged 
to show the details of the texture and 
the amount of perforation. 


duced through use of textured metal 
is about 80 per cent for this design. 
Because of the pattern, dents, 
scratches and fingerprints tend to be 
concealed. Copper oxidation highlight- 
ed on brass constitutes the metal 
finish. Finishing operations are com- 
pleted prior to fabricating the grille. 


X-Ray Diffraction 
Spectrometer 


OMPLETE assembly of the im- 
C proved Norelco X-ray diffrac- 
tion spectrometer, developed by the 
Research & Control Instruments Div., 
North American Philips Co., Inc., 
Mount Vernon, N. Y., consists of: (1) 
the basic X-ray diffraction unit, (2) a 





wide-range Geiger-counter goniometer 
and (3) an electronic circuit panel 
with strip chart recorder. The new 
instrument is used for X-ray powder 
diffraction work and_ fluorescence 
analysis. The X-ray tube and trans- 
former are water-cooled and the sys- 
tem has a high flow-rate filter, pres- 
sure regulator and gage, automatic 
solenoid cut-off protection for high 
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ee) ee Ot te ts 
When you want a motor for use in explosive °° ie lad SS ee | 
atmospheres, you always look for the Under- Sadi bd 2 | 
writers’ label—assurance that the motor is a le*e'e' eee osesese.e.e.e.°, SO ) 
approved for operation in Class 1 Group D a Porerece ee A ee 
hazardous locations. oe 2° 2 oS.0.0.° © %.¢ 


Fairbanks-Morse Explosion-Proof 

Motors carry that label—your assurance of 

. motor safety under this class of hazardous 
: conditions. 


) Every Fairbanks-Morse Motor carries 
a still another label—another assurance that 
you are getting the best in motor perform- 
ance and service. 


That label of confidence is the Fairbanks- 
Morse Seal. 


SB 


When you look for electric motors—for 
Standard or unusual applications—always 
look for the Fairbanks-Morse Seal. For 
over 120 years it has stood for the finest 
in manufacturing integrity—to all industry. 
Fairbanks, Morse & Co., Chicago 5, IIl. 
















WITH ANOTHER 








FAIRBANKS-MORSE, 


a@ name worth remembering 





ELECTRIC MOTORS AND GENERATORS ¢ DIESEL LOCOMOTIVES AND ENGINES « PUMPS 
SCALES e HOME WATER SERVICE EQUIPMENT « RAIL CARS « FARM MACHINERY « MAGNETOS 
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The symbol of 


QUALITY ry 


PERFORMANCE 





WIRING HARNESSES 


Wiring problems need not be added to 
all your other production headaches. 
Simplify your installations, save assem- 
bly line rejects and save money in the 
bargain—by putting your wiring prob- 
lems squarely up to CORNISH engineers 
—it’s the modern way! 


Wired Assemblies Division 


UU tc 


Rutland, Vermont 
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and low pressure limits and flow rate. 
Safety interlocks are provided on all 
doors and removable panels. 

The generator has key-operated 
main switch, separate high-voltage 
control switch, and an automatic se- 
quence relay operating system. The 
instrument has an exposure timer, an 
operating time totalizer and power 
outlets for accessory equipment. X-ray 
tubes are provided with four windows 
of mica and beryllium. 

The wide-range Geiger-counter 
goniometer is designed to scan and 
analyze X-ray diffraction spectra of 
specimen materials by divergent- 
convergent beam-focusing geometry. 
The goniometer scanning has a hori- 
zontal axis, and is synchronous-motor 
driven in either direction at five dif- 
ferent speeds. Stop limits and opera- 
tional controls allow single-scan or 
oscillatory scanning in any part of the 
range. Specimen shaft rotates in a 
precise 1:2 angular rate relationship 
with the concentric goniometer shaft. 
Angle of inclination of specimen face 
to the horizontal can be_ varied. 
Goniometer drive gears are meshed 
at all times and are connected to the 
drive motor by means of a clutch. Spe- 
cial beam limiting scatter and defining 
slits can be accurately adjusted to pro- 
vide maximum accuracy and resolu- 
tion. 

The Geiger counter is halogen- 
quenched, has a thin mica window, 
high volume sensitivity and _ high 
counting rate. Its life expectancy is 
in excess of 100 billion counts. The 
electronic control panel includes a 
Brown strip chart recorder, timer and 
clock panel, scaling and rate meter 
circuits, impulse counting and _ inter- 
polation system, direct current Geiger 
counter power supply, and a specially 
designed electronic voltage stabilizer. 

a ae 


Ventilated 
Control Case 


N a new shuttle car for mine serv- 

ice, developed by General Electric 
Company, Schenectady, all controls 
are sealed in cases into which a small 
amount of air is blown to keep the 
air fresh inside the case. This prevents 
formation of nitric acid in under- 
ground operation and prevents cor- 
rosion.* 

Motive power is furnished by two 
sealed 20-hp 250-volt series-wound 
motors, one driving each track through 
single gear reduction, chain and 
sprocket. The gear case is an integral 
part of the motor. Motor acceleration 
and reversing is accomplished by mag- 





* See ‘Preventing Corrosion in Relays,’’ May 1949, 
page 116; also ‘“‘Contamination in Sealed Relays,” 
August 1949, page 112, and ‘‘Hermetic Seals,’’ April 
1952, page 120. 
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SPLINED SHAFT 











TUNING SLUG 









































Nylon parts molded by Brilhart Plastics 
Corp., Mineola, L. I., N. Y., for Utility 
Electronics Corp., East Newark, N. J. 
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Better Things for Better Living 
... through Chemistry 


Pel eat lsc 


DEPARTMENT 


PLASTICS « CHEMICALS 





Permit rapid, easy and 
accurate tuning under 
all conditions 


A unique feature of this new Signal Corps miniature 
radio set is a series of tuning assemblies molded of 
Du Pont nylon. These small units permit the oper- 
ator to adjust frequencies quickly and simply... 
with a screw driver . . . even under the most difficult 
field conditions. 

Frequencies are controlled by the adjustment of 
seven tuning slugs, each of which has a splined shaft 
engaging a nylon counter assembly. As each slug’ is 
moved in and out of its tuning coil, its mating 
counter wheels turn. Since the wheels register from 
1 to 99, an infinitesimal adjustment of the tuning 
slug is indicated numerically on the wheels. 

Each counter assembly is made up of five intri- 
cately designed nylon pieces, as shown in the ex- 
ploded view. Du Pont nylon is used because it 
provides the necessary electrical insulation . . . can 
be injection-molded into thin sections with suffi- 
cient toughness to give virtually foolproof perform- 
ance. For example, the tiny splines on the inner 
circumference of the counter wheels must be tough 
enough at - 40°F ... rigid enough at 130°F ... to 
give satisfactory operation. 

Du Pont nylon gives other advantages, too. Be- 
cause of its resiliency, nylon provides self-locking 
action on the small screws used to fasten the cover. 
The plastic is light in weight, a critical factor in 
portable equipment. And injection-molded nylon 
parts are economical. 

This is another example of Du Pont nylon’s out- 
standing performance as an engineering material. 
Perhaps its unusual combination of properties— 
including toughness, abrasion resistance, form sta- 
bility, lightness of weight — can help create a new 
product or improve a present one. Du Pont nylon is 
available. For further information, write: 


E. I. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, N. Y. 

7 S. Dearborn Street, Chicago 3, Ill. 
845 E. 60th Street, Los Angeles 1, Calif. 






LEDEX ROTARY SOLENOIDS 


netic-type contactors actuated through 
time-delay relays by a foot button. 
This control gives 3-step starting. 
Representing a departure from the 
four-wheel-drive, four-wheel-steer car, 
this new one has a turning radius of 
from 14 to 16 ft. Two steering levers 
at the operator's position operate the 
tracks. They are connected to the 
traction motor power circuits and to 


Operator’s position of the new shuttle 
ear is just forward of the left hand 
track, clear at the side. Two seats at 
the position allow him to face the 
direction of travel. Traction motor is 
at far right in this picture, and the 
600-ft reeled cable is on the other side. 


hydraulic brake valves. By moving a 
steering lever forward a few degrees, 
the corresponding traction motor is 
disconnected from the line, and the 
car turns slightly. Hydraulic pressure 
is applied to the steering brake by 
advancing the steering lever farther. 
For a sharp turn one track can be 
locked 

The shuttle car “snout” is raised and 
lowered by a hydraulic system. The 
hydraulic circuit was used because its 
operating mechanism takes less room 
than would an equivalent electric 


mm ror 


mechanism. aes 


Sturdy Switchboards 
For Diesel Locomotives 


Problems of designing mo- 
bile switchboards are more 
complex than those for sta- 
tionary ones 


R. T. CAMPBELL 
Design Engineer 
Baldwin-Lima-Hamilton-Corporation 


ESIGN of switchboard panels 

for electric power plants nor- 
mally is little more than electrical 
engineering problem, but the design 
of a diesel-electric locomotive switch- 
board presents mechanical problems 
as well as special electrical problems. 
The diesel’s switchboard equipment is 
more extensive because of multiple 
duties required. It must be designed 
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PURCHASE ORDER 
NUCLEONICS DIVISION 


NERAL @® ELECTRIC 





PURCHASE ORDER 
tEIVER ALLEN B. DU MONT LABORATORIES, INC. 
35 MARKET ST.. EAST PATERSON, N. J. 


FPURCHAGE ORDER KO. 
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ste, Bese Comporation 
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AND ELECTRIC COMPANY, INC. 
SZS MAIN ST., BELLEVILLE 9, N. J. 


VAIO 4 NED COR One Q 
nme PURCHASE ORDER 


Rapvio CorPorATION OF AMERICA 
ea RCA Victor Division 
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For Electronics: 
Faster Assembly... 
Better Design 













MICHIGAN & LA SALLE STS, IMDIANAPOUS 1, IMO, 
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STROMBERG-CARLSON COMPANY 







PURCHASE ORDER ROCHESTER 3, N. Y. Why do leading electronic manufacturers orde1 
r a and re-order Simmons’ QUICK-LOCKS in quantity ? 
saa For good dollar-wise reasons: 
MOTOROLA INC. wo.509201P -s IN ASSEMBLY— 
3192 MORTH aL . . . 
{ cusmen, ammmest pe ote * No special tools are needed for installation. 





* Flexible mounting takes care of curved sheets 









and misalignment. 


PHILCO CORPORATION 


¢ Various material thicknesses can be handled. 
PHILADELPHIA 34, 
GOVERNMENT AND INDUSTRIAL DIVISION 


 PHILCO™ 
A Tom po } 
QUALITY 


Wes 


TS mMNS FASTENER CORPORATION a m 
7s . bed PURCHA’ ORDER 3 

















IN DESIGN— 







* Initial loads taken by helical spring. Increased 





loads carried on solid supports. 
* 90-deg. rotation locks and unlocks fastener. 
* Stud is self-ejecting when unlocked. 





* Stud is self-aligning. Makes mounting and de- 













mounting detachable panels simple. 





QUICK-LOCK can help reduce your assembly costs 


Parchase 
Order. Exe 
XCELLENCE jn ELectromics 


Ra s and can add unusual advantages to your designs. 
YTHEON MANUFACTURING Cc a ; | ; 
Wares OMPANY 506 Send for data and samples today. 
M 54. MASSACHUSETTS 373 


SIMMONS FASTENER CORPORATION 
1752 No. Broadway, Albany 1, New York 
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LINK-LOCK 
SPRING-LOCK 
: ROTO-LOCK 
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always dependable, uniform 
base-material quality in 














MOSINEE Forest Fibres! 






































As a base material for many parts of vital 








importance to electronics and the electrical 


goods industry, MOSINEE forest fibres 














assure you of consistent uniformity of 








electrical, physical and mechanical charac- 













teristics, true to your specifications. 


That’s why manufacturers in the fields of 
electronics and electrical goods know 
MOSINEE in terms of its being “more 
than paper’’. For dependable base materials, 
consult MOSINEE “Fibrologists” .. . 
experienced and qualified to cooperate in 


problems of base materials. 











MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 
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for both severe electrical and mechan- 
ical duty. 

Three important mechanical prob- 
lems encountered in locomotive panel 
design are: (1) resistance to vibra- 
tion and shock, (2) limitations in 
space and (3) need for protection 
from dirt and dust. Limited space re- 
quirements are further complicated by 
the need for more extensive and more 
frequent inspections and maintenance 
periods. 

The switchboard panel cabinet illus- 
trated is U-shaped, the open end facing 
the engine and the base of the U 
forming part of the back wall of the 
engineer's cab. The section to the right 
in the illustration contains dynamic 
braking equipment when that system 
is specified. Electrical control equip- 
ment for motoring is housed in the 
rest of the cabinet. The cabinet meas- 
ures 9 ft high, on 3-ft legs, and occu- 
pies floor space of 56 by 59 in. 

The frame is made of 14% X 1% X 
¥4 in. angles welded together to form 
a rigid structure and braced to avoid 
major natural frequency vibration. 
Cabinet legs are welded to the loco- 
motive floor on installation. Most of 
the cabinet consists of doors and re- 
movable panels made of 16-gage sheet 
steel. Expanded mesh panels at the 


Switchboard panels and cabinet for the 
1,600 hp Baldwin RF-16 road and 
freight locomotive at an early stage 
of assembly. Before installation in the 
locomotive the switchboard is assem- 
bled complete except for connections 
with the locomotive generator, traction 
motors, electrically operated accesso- 
ries, lights and operating controls. 


top provide ventilation to cool resist- 
ors located there. Cabinet doors that 
adjoin the engineer's cab are made of 
wood with sheet metal bonded to 
both sides. 

A flush-type latch of new design holds 
doors tight with a spring-loaded arm 
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NEW BULLETIN WILL HELP YOU 
PICK THE RIGHT HEATING METHOD 


What heating method to use—is a most important question when you're planning 
a brazing job—because the answer is a main factor in determining joint quality 
and the time, labor and cost on the job. 

With EASY-FLO and SIL-FOS you can take your pick of heating methods 
because these low-temperature silver brazing alloys work well with all. The 
bulletin will help you make the right choice. It outlines the different heating 

methods and the type of jobs for which each is best suited. 


WRITE TODAY FOR A FREE COPY 
ASK FOR BRAZING NEWS No. 56 


Y HANDY & HARMAN 


iy 
ay eS 
; PA? 
ORIGINATORS OF © @ 


OAT General Offices: 82 Fulton St., New York 38, N.Y. 
SIL-FOS 
DEALERS IN PRINCIPAL CITIES 


OFFICES AND PLANTS: BRIDGEPORT, CONN. © PROVIDENCE, R. 1. © CHICAGO, ILL. © CLEVELAND, 0. © DETROIT, MICH. © LOS ANGELES, CAL. © TORONTO, CANADA 
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Wtaria to 
Savings 


in High Production 
WIRE STRIPPING 


For maximum results, wire stripping should not be considered 
as an isolated operation — every operation from the spool until 
the wire is connected to another wire or terminal should be 
studied and coordinated. 

Only when wire stripping is handled as an integral part of 
wire processing can you achieve the lowest possible wire-strip- 
ping costs, get the fewest number of rejects, and reach the 
highest possible production. 

There are three important steps in the development of the 
best methods and equipment leading to lower costs, easier 
operations and higher quality of work: 


STEP NO. I 


Send samples of your coils, windings and wire to us with 
complete data so that we will not have to do too much 
guessing. 


STEP NO. 2 


Have your Methods Engineer (whatever his title) visit our 
laboratory. He should be thoroughly familiar with all details 
of each wire-processing operation to be studied. He then 
works with our electrical, mechanical and methods en- 
gineers in developing the most productive methods. 


Guaranteed Results 


After this study of all phases of your operation, we then 


make our recommendations to you in the form of a CONFI- 
DENTIAL REPORT. This Report will recommend specific 


Methods and Equipment. There may be a charge for this 
gxeport, but with this Guarantee: If our recommendations do 
not result in a definite reduction in costs and increase in produc- 
tion, YOU NEED NOT PAY FOR THE REPORT — nor is 
there further obligation of any kind. 


STEP NO. 3 


One of our engineers will visit your plant on a reasonable 
per diem basis if further studies of your wire processing 
operations are necessary. TAKE STEP NO. 1 NOW. 


Rush Wire Stripper Division 
The Eraser Co., Inc., 104 S. State St., Syracuse 2, N. Y. 













that is operated by a recessed handle. 
Considerable play can be absorbed by 
the latch and small variations in clear- 
ance are compensated. The removable 
panels are held by special spring fast- 
eners that are  screw-tightened by 
finger knobs. Lock nuts, lock washers 
and similar devices are extensively 
used to minimize effects of vibration. 

When dynamic braking is specified 
the cabinet holds between 40 and 50 
pieces of electrical equipment. Adding 
to space problems is the fact that 
circuit breakers are used instead of 
fuses. 

Since railroad regulations require 
monthly inspection of all equipment 
and tightening of all electrical con- 
nections, ease in inspection was a big 
design factor. All mounting bolts of 
the Baldwin switchboards are welded 
in place. In many instances this makes 
possible one-hand operation during 
maintenance. The U-shaped cabinet 
permits access to switchboard backs 
with a minimum of space. A man can 
enter this space, reach all parts of the 
switchboard, and most important, see 
all points requiring service from a 
single position. 

A great space saving in installation 
of wiring was achieved by avoiding 
use of bulky split-wood clamps and 
substituting %s in. steel bars welded 
to the supporting frame and parallel- 
ing runs of wire bundles. After installa- 
tion of all wire, the wire bundles and 
supporting bars are wrapped together 
with tape. 

One of the features of Baldwin loco- 
motives is avoidance of transition con- 
trol, or changing main motor connec- 
tions at a speed between 20 and 25 
mph. Motors are made to absorb full 
capacity by a single piece of apparatus 
that shunts the motor fields auto- 
matically in four steps as speed in- 
creases. Another feature of control is 
the wheel slip relays that automatic- 
ally reduce engine speed and open the 
exciter 4-pole field circuit when slip- 
ping occurs. Ooog 


Radio-Active 
Snow Gage 


Radiation from buried iso- 
tope absorbed by snow blan- 
ket is measured and trans- 
mitted by remote radio 
equipment. 


ROM an economic standpoint, it 
is vitally important to efficiently 
use all the water from natural precipi- 
tation, particularly in the western 
states. This requires accurate measure- 
ment of the moisture as it falls and as 
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They found new ways 
to KEEP COSTS DOWN 


ELECTRIC CORN POPPER 
Popex Inc. 


--- with custom-molded DUREZ 


From all directions the news rolls in 
from Durez phenolics users. ..and it’s 
good because it’s news of costs saved 
in product development, improvement, 
and redesign... 


Formerly 19 assembly operations 
. 2 NOW SIX. 

Inexpensive insert makes “‘new’’ model. 

Tool and jig requirements slashed. 

Finishing eliminated. 
Reports like these point up a thought 
to have in mind when your products 
are in the making. . . it pays to talk 
things over with your custom molder. 
He has the know-how that translates 


PHENOLIC PLASTICS 
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ONE-PIECE CASE 
L, C. Smith and Corona Typewriters, Inc. 





new ideas into molded Durez. His 
equipment is large enough for big 
moldings and is getting larger all the 
time. 

Of course the plastic must have 
good flow and strength properties to 
permit wide freedom in design for 
molding. Durez has both . .. and it of- 
fers yourengineers eight distinct classes 
of phenolics among which they can 
select the mechanical, electrical, and 
chemical properties that fit their speci- 
fications. 

Our technicians can aid you with 
specialized knowledge of these mate- 
rials and their use. Call them any time. 


THAT FIT THE JOB 


lat lle 
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FLO-METER DOOR 
Penn Industrial Instrument Corp. 


phenolics 
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MOLDING COMPOUNDS 








COLOR SLIDE VIEWER 
The FR Corporation 

















































































































The Slater 170 Toggle Switch will 
not actuate Hoover Dam. It wasn’t 
designed for that purpose. It will, 
however, ensure the long, depend- 
able operation of such appliances 
as fans, hair dryers, mixers, saws, 
drills, vacuum cleaners, test equip- 
ment and similar appliances for 
which it is designed. 


Custom-engineered, yet mass 
produced for reasonable price, this 
compact switch will make yours a 
better appliance. Specify Slater... 
for satisfaction. 


Standard Rating: 6 amps, 125 V.; 3 amps, 
250 V. 

Functional Variations: Single-pole, single- 
throw toggle switch. Single-pole, 
single-throw momentary switch. 

Termines Connections: Wire Leads (170- 
WL). Solder Lugs (170-SL). Screw 
Terminals (170-ST). 

Ovaall Size: 1144” x Ya” x IY”. 

Mgwunting Sleeves: 14” (Special lengths 
available). 

Handle: Ball or Bat Type in variety of 
lengths. 


Use Reader Reply Card or Write for Catalog 


ELECTRIC & MFG. CO., INC. 


56th Street and 37th Avenue 
Woodside, New York 


One of the most progressive manufacturers 
of top-quality switches, receptacles, and 
other wiring devices. 
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it is stored in the snow pack in the 
mountains. In the past this has been 
accomplished only by laborious sam- 
pling and an insufficient number of 
measurements. Recently however, the 
U.S. Weather Bureau and the Corps 
of Engineers have developed a thick- 
ness gauge using radioactive isotopes 
of common metals to measure the 
water equivalent of snow. 

These artificial radioactive  ele- 
ments have now become available in 


Fig. 1—Complete radio-active sensing 
unit for measuring thickness of snow 
includes a Geiger tube, amplifier and 
magnetically operated beta standardiz- 
ing source. Unit is suspended over an 
isotope planted beneath the ground 
surface. 


practical quantities as a result of the 
development work undertaken by the 
Atomic Energy Commission. The iso- 
topes, like natural radioactive ele- 
ments such as radium, may emit alpha, 
beta, and gamma rays. Of these, only 
the gamma rays appear to have suffi- 
cient energy to penetrate a deep snow 
pack. The isotopes are planted be- 
neath the ground surface. By measur- 
ing the intensity of the radiation of 
the isotopes after it has passed through 
the snow, the depth of the snow in 
terms of water equivalent can be de- 
termined. The Geiger-Mueller tube, 
Fig. 1, was chosen as the sensing de- 
vice to measure the radiation intensity 
because it is rugged and can with- 
stand the conditions of operation im- 





Fig. 2—Radio recording station re- 


ceives coded messages from remote 
transmitters and drives scaler unit to 
indicate radiation absorbed by snow 


blanket. 
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TOP CHOICE 
ON PRODUCTION 
LINES 














There are good reasons 
why Kleins are the top 
choice on fast-moving 
production lines. 


@ Kleins are designed 
right—to fit the hand 
perfectly—to shear 
through tough wire 
with ease—to stay 
sharp! 

@ Kleinsare maderight 
—of finest steel—preci- 
sion fitted—each pair 
individually tested! 

@ And Klein has the 
widest selection for 
standard or specialized 
service. 


Make Klein Pliers 
your choice—tops in 
quality ‘‘Since 
1657." 






























Write for your 
free copy of the 
Klein Pocket 
Tool Guide 
Today! 


ASK YOUR SUPPLIER 
Foreign Distributor: 

International Standard 
Electric Corp., New York 


Mathias Peed QB OD | foes & Sons 
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LIKE THIS CLOTHES DRYER UNIT? 


Could be! We make them for everything from electric 
range ovens to space heaters to cattle dehorners. 

Where do you need heat? What kind of temper- 
atures are required? What type of terminals? How 
much space is available? If the application is one 
where you can use open coil units, chances are 
you Can save money. 

Ferro engineers will welcome an opportunity 
to help you explore all the angles. Our men are 
experts on heat patterns, heat losses and good 
heating design; can counsel you on wattages, 
controls and mountings. 

Ferro units are long-lived and dependable. 
Only highest grade nichrome resistance wire, 


FRR 


Could the answer to your problem be 


OPEN COIL HEATING ELEMENTS? 


OR THIS ROASTER UNIT? 


steatite insulators, cold-rolled steel go into them. 
And—thanks to Ferro’s exclusive “floating” 
construction, Ferro units can expand and con- 
tract over thousands of heating cycles without 
distortion. 

So if you have a heating problem, be sure to 
consider Ferro units. We can save you time, 
trouble and money... can guide you around 
pitfalls ...can help you improve 
your product. 

For complete information on 
heating elements, controls and 
other Ferro products, write for 
this free catalog—today! 





FERRO ELECTRIC PRODUCTS, INC. 
Cb Aubsidiaey Y Seve Coyorilion, 


KIRKLAND, ILLINOIS 


























posed upon it. It is simple and pro- 
vides an output that can be readily 
used in electronic circuits. 

So that no one has to be present 
at the measurement point, usually in 
an isolated mountainside, radio equip- 


ment designed by Motorola Inc., Chi- 


6 ca 
subminiature aircratt type cago, is used to automatically trans- 


mit the data to the central recording 


station, Fig. 2. The battery-operated 
transmitters and receivers are mounted 
in small stainless steel cases which 
themselves are weatherproof. Nickel- 
cadmium storage batteries were 
chosen to furnish power because of 
their excellent low temperature char- 
1,000 GS ACCELERATION tests along its main 
axis, and 100 Gs lateral, have proved the stability 
of this North HG Subminiature Relay. Designed as 
an aircraft relay, it operates on 50 ma. in less than 
5 milli-seconds, delivering 25 gramms contact force. 
Snap sealed in metal closure .4” x 1.98” over-all. 
Mounts through panel with lock-nut. Coded leads. 











































THE SMALLEST of all relays with compa- 
rable power is this 78” cube with sealed case. 
Operates normally under 50 Gs acceleration 
and vibration at .06” up to 60 C.P.S. Better 
than 25 gramms force on double- pole double- 
throw contacts. Other combinations avail- 


able. Bolts to panel with terminals through 
to back PHG Type small electric motor; at bottom the FM 


receiver. Individual sections in radio 
HERMETICALLY SEALED age -Piaitt a 















Fig. 3—Complete Motorola repeater 
station. At top is a 42-watt FM trans- 
mitter; next a control and meter 






panel; and a spring-driven escapement, 
time switch wound periodically by a 


units are removable for easy servicing. 


SUPER-SENSITIVE values of acteristics. In the radio units, Fig. 3, 


hi | ke it ideal individual section such as oscillators, 
this compact relay make it ideo frequency dividers, transmitter and re- 


where current specifications are ceiver stages, and the time switches, 
close. Closing current 2.0 to 2.3 are individually removable for easy 
ma. release on .8 to 1.0 ma. servicing in the field. 


From the data gathered and trans- 
mitted by this equipment, prepara- 
tions can be made to store a portion 


Operates normally under 50 Gs 
acceleration and vibration at 


.06" up to 60 C.P.S. Better than of the water as it comes down from 
25 gramms force on double-pole the mountains. Commitments to both 
double-throw contacts. Over-all hydro-electric power and_ irrigation 










water supplies can be made with full 


.. aa 3/ Pe | | : ss ; 
x 1" x 194". Bolts to pane assurance of their fulfillment. OG O O 


with terminals through to back. 


HERMETICALLY SEALED 





PHGS Type 


Transistors of 
New Design 


i | L: i R i al d if E a ai ae Oe — = ge an- 
MANUFACTURING COMP | N nounced by the Radio Corpora- 








tion of American in its first progress 
report on development of this idea 


526 South Market Street, Galion, Ohio. that was first announced by the Bell 
Ask for the new North Catalog of industrial, Telephone Laboratories in 1948. Out- 
telephone and aircraft type relays. standing feature of the newly devel- 
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Manufacturer of 

Lee Heaters has used 
Honeyweli Controls 
for 34 years 


Mr. H. B. Schlosser, President of Lee 
Corporation, Wilmington, Delaware, says, 
“We select Honeywell Controls because 
Honeywell has a complete line which 
means that we don’t have to shop around 
and finally end up with a piece-meal con- 
trol system. Lee has been using Honey- 
well Controls since the first Lee Heater 
was built in 1918.” 

In the photo at right, R. G. Cameron, 
Honeywell application engineer, is check- 
ing the installation of a Honeywell R187 
E.ectronic Protectorelay, combustion safe- 
guard, on a Lee Model HD space heater. 
If combustion is not properly initiated (or 
if it fails) this control cuts off the burner, 
preventing explosion and reducing fire 
hazard. Close-up of the Protectorelay, be- 
low, indicates the compact and sturdy 
construction so important in the design 
of modern equipment. 

The complete line of Honeywell indus- 
trial controls includes more than 7,000 
products for the accurate and economical 
regulation of temperature, pressure, flow, 
etc. . . . and is backed by a nation-wide 
field sales and service organization. 





R187 Electronic Protectorelay 


NEW NEWSPAPER HELPS 
DESIGN ENGINEERS 


Honeywell’s Industrial Division now issues 
a periodic publication—Jndustrial Control 
News—which contains detailed informa- 
tion on many new and unusual applica- 
tions for automatic controls throughout 
industry. Originally conceived for the 
benefit of production and maintenance 
men, the publication now has a special 
section devoted to the problems of design 
engineers. According to a release from the 
company, anyone interested in industrial 
controls can contribute to Industrial Con- 
trol News . . . and can receive copies . . . by 
sending name, company, title and address 
to MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Station 40, 4466 
Wayne Ave., Philadelphia 44, Pa. 
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Designers build Honeywell 
control into Lee Heater 


There’s a Honeywell control for your job, too! 


The Lee 500,000 Btu Model HD “packaged” space heater shown 
above features counter-current design, oil or gas or combination fir- 
ing, and an exclusive refractory-lined combustion chamber. 


With this model, as well as all others in the broad Lee line, the de- 
signers have exercised great care in the selection of firing equipment 
and control... including the Honeywell R187 Electronic Protectorelay 
for prevention of explosion and reduction of fire hazard. 


If you are faced with a product design problem involving accurate 
and dependable control, it will pay you to call in our local engineering 
representative who is as near as your phone. 


MINNEAPOLIS- HONEYWELL REGULATOR Co., Industrial Division, 
4466 Wayne Ave., Philadelphia 44, Pa. 


fA Honeywell 
_ Fiut ww Coitiol 
Important Reference Data 


Write today for a copy of new catalog No. 8304, “Industrial Controls.” 













oped unit is its greater reliability and 
sturdiness. While emphasizing that the 
transistor of the point-contact type is 
still in the developmental state, RCA 
| engineers agree that this new con- 
| struction method opens up new pos- 
| sibilities. 

| The transistor’s working parts are 
| smaller than a pencil point in size, 
but they can perform many of the 
functions of a vacuum tube. The latest 
form can be stored at elevated tem- 
peratures for long periods and is able 
to operate at —180 C. These char- 
acteristics have been achieved by em- 
bedding the transistor elements in a 
thermosetting resin. Overall dimen- 


















custom drawn 
custom insulated 
custom spooled For the past fifty years (1901-1951) we 


5 have specialized in “Fine Wire Made 

to your most exacting = Finer.” That is why Hudson-Winsted fine wires 
requirements are the first choice of electrical, radio, television 

and electronic manufacturers whose products are 

noted for performance, reliability and long life. 


Tell us your wire problems So just specify the electrical properties, flexi- | 
and requirements. bility, tensile strength, laying speed, uniformity 
Our research, engineering and and other characteristics you must have. Our 
production facilities are at Hudson and Winsted Divisions will meet and 


your disposal. Let us quote! maintain your specifications. 


HUDSON WIRE COMPANY 


GENERAL OFFICES: OSSINING, N. Y. * WINSTED DIVISION: WINSTED, CONN. 





















Less than half the size of a metal paper 
















clip, which it resembles, a new develop- 


wt, Wns mental model transistor is shown in an 
advanced stage of construction on the 
ONE right. At left is the finished unit with 
) et) 
: F 


its components embedded in a protec- 
tive casing of clear plastics. 


cd TO SAVE PRODUCTION TIME 
a a sions of the transistor are: 0.6 x 0.3 x 
0.2 in. 
7 K & = T E o Main advantages of transistors are 
long life, small size, resistance to 
s o L D E R r oO a Wi © shock, low power requirements and 
no warm-up period. When properly 
For Soldering with flame, carbon-resistance, made, these units should almost never 
. . . . ge a nnn 
oven, induction and conventional iron. WOOT ar ye 
DIMENSIONAL STABILITY Every single Kester 
Solderform is made exactly to specification. 
What's more ... they are delivered that ° 
way to you, in perfect condition, because Westinghouse Sets Up 
Cooperative EE 
Program With 


Johns Hopkins 


NEW educational program, the 
Westinghouse - Johns Hopkins 
Awards in Electrical Engineering for 
1952, will enable thirty students a 
Write for sample assortment or | year to combine work experience at 
| Westinghouse with technical studies 


test samples for your specific job. 
KESTER | leading to a Certificate in Electrical 


S | Engineering to be granted by McCoy 
KESTER SOLDER COMPANY WRL04 4.8 | College of The Johns Hopkins Uni- 
4209 Wrightwood Ave., Chicago 39 


| versity, Baltimore. 
Newark 5, New Jersey * Brantford, Canada | The plan was outlined by Dr. 


es 


of Kester’s scientific packaging. 
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FORMICA GLASS BASE GRADES 


of laminated plastics . . . impregnated with phenolic, mel- 
amine or silicone resins . . . provide the most reliable electrical 
properties: 
e High resistance to heat, fire, arcing and acids 
e Excellent electrical insulation 
e Great mechanical strength 


For the really tough, heavy duty insulating jobs, rely 
on these Formica super-insulators. For complete information, send 
today for Formica general catalog. 


THE FORMICA COMPANY, 4645 SPRING GROVE AVE., CINCINNATI 32, OHIO ES 


laminated plastic headquarters since 1913 | PI ee \ iad 
ease send free Formica catalog 


COMPANY___ 


exacting electrical, ch 


: ; : : CPU sericennsiastent 
and mechanical applications... 


STREET ADDRESS 


ZONE___STATE 
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Want Sensitive Temperature Control? 



















































































SAVES COSTS and SPEEDS OUTPUT 
with UNIFORM MASS PRODUCTION 


There’s no doubt about a product's temperature control . . . when 
a Mighty Mite Thermostat is built into that product to safeguard 
against burnouts and breakdowns. For then your customer gets a 
uniform, pre-set heat control, accurately calibrated at the factory. 
This standard size and operation already pays dividends to many 
manufacturers who use Mighty Mite Thermostats to gain faster 
assembly and lower unit costs! 


Enjoy These EXTRA Product Features 


Small, compact Mighty Mites and Dual Mites are uniform and easy 
to install, usually without alteration in design. Over a million instal- 
lations prove their dependability. No screws to adjust, no rivets, 
eyelets, solder or fibre. They are dust-proof, moisture-proof and 
tamper-proof. The chart shown below gives clear proof of Dual 
Mite performance under actual test. 


TEMPERATURE CALIBRATION CHART - DUAL MIGHTY MITE THERMOSTAT 
ON 4 AMP. HEATER LOAD 110 VOLTS AC 
























































































































































OPERATIONAL CYCLES DURING ACCELERATED TEST AT 4 CYCLES PER MIN, 








An illustrated folder tells the complete story 
of Automatic Temperature Control. Send for 
your copy today. 


We VU tas 


























PRODUCTION COMPANY 


‘Ne 
THERMOSTAS 217 ASH STREET AKRON 2, OHIO 















Richard A. Mumma, acting dean of 
McCoy College of Johns Hopkins and 
F. W. Godsey, manager of Westing- 
house Baltimore operations. 

“This represents the first time a 
work-study program has been inaugu- 
rated by industry at the college level,” 
Mr. Godsey said, “and we hope it 
will be the forerunner of similar proj- 
ects by other industries. Other West- 
inghouse divisions may follow our 
lead if the program is successful.” 

Mr. Godsey explained that the pro- 
gram was designed to help the many 
capable and intelligent young people 
of college caliber who cannot con- 
tinue their education for financial rea- 
sons. The program is not temporary 
but will be continued as long as quali- 
fied candidates compete for the 
awards. 

Candidates will be selected on the 
basis of tests, school records and 
recommendations and __ interviews. 
Those selected will be employed in 
one of the Westinghouse plants in 
the Baltimore area for 32 hours a 
week. They will be paid regular scale 
wages and will be given work-ex- 
perience in keeping with their ability 
and in line with their studies. Study 
courses will be conducted two after- 
noons a week and in the evenings for 
three school years and four summer 
terms. Some classes will be held at 
the Westinghouse plant, while other 
classes and laboratory work will be 
given on the Johns Hopkins campus 


Westinghouse Will Pay Tuition 


On the completion of each course, 
Westinghouse will reimburse the stu- 
dent for one-half of the tuition, 
registration and laboratory fees. At 
the successful completion of the three- 
year program, Westinghouse will re- 
imburse the student with the remain- 
ing one-half of these fees. On a 
monetary basis, the winner can ex- 
pect to get about $1200 worth of 
courses. Once the program is in full 
swing, Mr. Godsey estimates that the 
cost to Westinghouse will be about 
$30,000 per year. 

Provided work experience and 
scholastic record are both satisfactory, 
the winners at the completion of the 
program will have acquired approxi- 
mately 85 credits applicable to a B.S. 
degree in Electrical Engineering, or 
the equivalent of about 2% years of 
college work. To maintain eligibility 
the student must receive a minimum 
grade of C in each course, and satis- 
factorily fill his work assignments a’ 
Westinghouse. 

Upon completion of the program, 
the student has no obligation to work 
for Westinghouse and Westinghouse 
has no responsibility for further em- 
ployment, but Mr. Godsey pointed out 
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Formed 
whapes... 


IT’S C-D-F POST-FORMING 


You can combine the good electrical and mechanical prop- 
erties of C-D-F Dilecto laminated plastic with the low cost 

operation of post-forming. The result: Better products for 
many uses at lower cost. Usually no complicated dies are 

needed to post-form C-D-F Dilecto and the required heat- 
ing may be done with the simplest equipment. 

Your C-D-F sales engineer can help you select the proper 
Dilecto grade for your post-forming requirements. If you 

would rather have C-D-F post-form your parts, he'll be 
happy to quote you on any quantity. Call him today 

(Sales offices in principal cities)—he’s a good man to know! 


Moisture resistant, light weight, mechanically strong Dilecto is 
formed from sheets of impregnated cloth or paper. Think... 


Dilecto may be the tough, versatile plastic for the product now on 
your drawing board! 


G 


NEWARK 1 13, DELAWARE 





MAY 1952 





How to loeate 


mew sourees 


of supply ... 


HENEVER you seek to know “who makes it,” or 
need the correct name and address of a supplier 
you want to get in touch with . . . look first in the 


“Guide to Buying” pages of ELecrricaL MANUFAC- 
TURING. 


Here is why. 


1. The “Guide to Buying” specializes in sources 
of supply for materials, metals, electrical and me- 
chanical parts, equipment, finishes, etc., which are 
used in the design, engineering and manufacture of 
electrically operated products—the very field in which 
you are engaged. You don't have to wade through 
a maze of unrelated listings to find what you want. 


2. The “Guide to Buying” lists companies that are 
actively seeking your business now or in the future— 
as attested by the fact they advertise in ELECTRICAL 
MANUFACTURING. These advertisers are the progres- 
sive companies in their particular field of supply. 
And it pays to do business with progressive com- 
panies—every time. 


3. When you find a company that makes what you 
want, you can usually find right in the same issue 
an advertisement giving specific data on the product 
or its application. That’s mighty convenient. 


4. The “Guide to Buying” is revised monthly. That 
means that you get buying source information that 
is always up to date. 


Take a minute or two to familiarize yourself with 
the scope of the useful information that is at your 


fingertips in the “Guide to Buying.” 


Listings start on page 362. 


that the company hopes to provide job 
opportunities which the candidates 
will find attractive. However, the 
unusual combination of work-experi- 
ence and study, will place the suc- 
cessful candidate in a position to take 
an engineering position even before 
he has obtained his engineering 
degree. 

All high school graduates in the 
Baltimore or surrounding area who 
have not reached their 26th birthday 
by June 23, 1952 and who have a 
high school diploma or its equiva- 
lent plus trigonometry and who can 
meet the matriculation requirements 
at McCoy College are eligible for the 
awards. oo 8 


Better Engineering- 
Management Relations 
Needed 


NLY 34 per cent of the companies 
QO covered in a recent survey have 
any planned program of information 
and indoctrination to prepare engi- 
neers for future management leader- 
ship. This lack of adequate communi- 
cations between company management 
and their engineers is depriving indus- 
try of at least 60 per cent of the poten- 
tial managerial talent possessed by 
their engineers. This was disclosed in 
a nationwide survey of 350 industrial 
companies employing some 50,000 
engineers, made by the National 
Society of Professional Engineers. The 
study shows that 99 per cent of the 
firms surveyed have engineers in top 
executive positions, and 92 per cent 
look to their engineers for future 
leaders. 

The survey report entitled, “How 
to Improve Engineering-Management 
Communications,” is the first of a 
series of executive research projects 
initiated by the professional society 
to help alleviate the current shortage 
of engineers by assisting industry in 
securing the best utilization of its 
present engineering force. The re- 
search program includes surveys of 
general management and top engi- 
neering executives on current practices 
in engineering-management relations 
and the pooling of up-to-date experi- 
ence for the benefit of industry and the 
engineering profession. 

The survey report shows that 88 
per cent of the firms questioned seek 
the opinions and suggestions of their 
engineering people on general man- 
agement. However, nearly half of the 
companies stated that they were not 
satisfied with their present methods 
of communication. Also, 86 per cent 
of the companies reported that they 
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HIGH PRODUCTION OF HEAVY-DUTY BUMPER GUARDS 
NOR SS OU LU AM ee NT ee aa Rs 


Tough, shock-absorbing bumper possible, for their experience tells 
guards must be decorative as well them they can expect uniform top 
as functional. Their manufacture quality steel that can be easily 

demands heavy gauge steel that deep drawn at mass production 
will take a deep draw easily with- speeds without a trace of strain to 
out showing strain. eden ame alee ee 
Many leading manufacturers of For quality steels in large quanti- 
bumpers and bumper parts specify ties specify Sharon and you'll be 
Sharon bumper steels whenever sure of the finest. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 


SHARON STEEL CORPORATION 
Shaun, Fenniyloania 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, 

O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, N. Y., 

PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 
CALIF., MONTREAL, QUE., TORONTO, ONT. 


For information on Titanium contact Mallory-Sharon Titanium Corp., Niles, Ohio 








receive requests from their engineers 
for information on management poli- 
cies The reported interest of engineers 
indicate that they are predominately 
ambitious for themselves and_ their 
companies. Their four chief interests 
are: opportunities for advancement, 
expansion plans, new products, and 
technical trends. The four topics of 
least interest are: benefits and security, 
sales and earnings, sales promotion, 
and corporate organization. 

In organizing to conduct this execu- 
tive research program, the National 
Society of Professional Engineers 
formed the Professional Engineers 
Conference Board for Industry. As the 
first step, the Conference Board con- 
ducted a preliminary poll of some 100 
top industrial executives to determine 
what studies should be conducted in 
order to relieve the present shortage of 
engineers and improve engineering- 
management relations. 

In answer to the poll, industrial 


managements replied that they would 

like to have the pooled experience 

O of industry on the following topics: 
@ f t f How to improve engineering-manage- 


ment communications, how to improve 
the utilization of engineering man- 
In twenty-five years, Anti-Corrosive has already power, how to attract qualified engin- 











































































































i . ‘ 2 eers and how to train engineers in 
passed the two billion mark in fastenings of stain- asllasitinns 
less steel! Certainly this is your cue to remember The first report just released to all 











survey participants, engineering so- 
cieties, engineering schools and others, 
dealing exclusively in stainless steel fastenings, provides industrial managers with di- 


Anti-Corrosive, America’s oldest and largest firm 











when your requirements call for screws, nuts, bolts, pechy wees itormetion on coment 
practices and recommendations on im- 
proved practices that are broadly 
And, although most current production requires adaptable. The nationwide survey was 
carried on by means of questionnaires, 
personal inquiry, and consultation. 
STOCK, ready for immediate delivery, so check | Over 80 per cent of all answers were 
obtained from company top manage- 
ments, including presidents, vice presi- 
dents, and chief engineers. The second 
study, on utilization of engineering 


FREE—A-N Stainless Fastening Selector manpower, is now under way. 


Chief Engineer is Key Man 








rivets, pins or any other fastening of stainless steel! 














priority ratings, there are millions of items IN 

















with Anti-Corrosive first for your needs! 


























A handy slide-chart which instantly identifies A-N 





The survey showed that the key 
Nos. pertaining to stainless steel nuts, screws, bolts, engineering executive throughout in- 











> s . . S 7 is > a i . , gj > . t e 
rivets, cotter pins, washers; gives sizes and other dustry is the chief engineer. As th 


2 man in contact with top management 
data. Write for “Chart 52G” TODAY! Free cata- on one hand and all the rest of the 
logue also available. 


engineering employees on the other, 
| he controls communication in both di- 
| rections. He also determines the extent 
to which engineers participate in com- 
pany planning. 

It was found that although a large 
majority of companies want the opin- 
ions and suggestions of their engineers 
on company policies, there is minor 
participation in planning by the ma- 


a _ SWAAMLESS SVE 
yAunti-“Corrosive 
Metal Products Co., Inc. 
jority of engineers. Of the companies 


Mesattatiemers of STAINLESS STEEL FASTENINGS surveyed 63 per cent provided no 
aa 


CASTLETON-ON-HUDSON. NEW YORK special publications or communica- 
tions channels for engineers, although 
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Photographic comparison of the new G-E Drawn-oval capacitors (in color) and the conventional units they replace, showing savings in size. 
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0- 
rs, 
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m. If you’re using fixed paper-dielectric capacitors with case styles CP53 
a and CP70 in ratings from 1 to 10 muf, 600 to 1500 volts d-c or 330 to 660 
re- . . : ° . ° . “> . ° 
r These fixed paper-dielectric volts a-c—these Drawn-oval units offer you improved reliability in addi- 
»Si- ; ee é x : : 
p ‘ tion to an opportunity for reducing the size, weight and cost of the elec- 
nd 7 : / © © 
ing hermetically sealed Capacitors trical equipment you manufacture. 
offer: In the new Drawn-oval capacitors, we get minimum seam length by 
using drawn-steel cases, attaching the capacitor covers with a double- 
D 5 © I 
@ Reduced costs—10 to 20% rolled seam of proven reliability. This construction results in a lighter, 
© : am ey. : ; 
Key yet stronger capacitor. Actual savings in size and weight vary with case 
in- style and rating but they can amount to as much as 30%. 
the ® Savings in size and weight ee - ae 
: This new construction has enabled us to increase output while 
en cae ie : <e : abe ; ' 
| eliminating some critical materials. The resulting savings are passed on 
the ® Double-rolled seams ee : ere eee Fe 
aad to you in the form of shorter shipments and lower prices. Prices average 
di- ® Drawn-steel cases 10 to 20% lower than standard capacitors, again depending upon case 
ent style and, of course, quantity ordered. 
om- ® Savings in critical materials For more information on the new G-E Drawn-oval capacitors, their 
ratings, dimensions and prices, see your local G-E apparatus sales repre- 
urge ke 


sentative or write for Bulletin GEA-5777. Address Section 407-311, 
General Electric Company, Schenectady 5, N. Y. 
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88 per cent of the firms want the 


opinion and suggestions of their engin- 
a a 7 Ss L zy AG rt eers. It was learned that a few large 
companies, each employing over 2000 
engineers, do the best job of communi- 
7 AND ou TS MINIATURES cating with their engineers. Small 
organizations were also found to do a 
7 good job of integrating their engineers 
into management, but the large per- 
centage of medium to large firms who 
employ the majority of engineers were 
found to lack the close engineering- 
management relationship necess: ary for 
the best utilization of their engineering 
manpower. 
In all companies, personal discus- 
sion between engineers and their im- 
mediate supervisors is the predominant 
method of communicating company 
policies and informing engineers of 
company plans. The line of supervision 
is adhered to in this practice, with 
ORICE REDUCTIONS each level passing information down 
: to the next. Seldom do company top 
executives speak and write directly to 


: the engineering staff on topics of 
Oo : interest to them. 


Asked for opinions on how to im- 
prove communications, industrial ex- 
ecutives replied that participation by 
top management in communications 
with engineers should be broadened. 
The majority agreed that top manage- 

A new plant, doubling our capacity and providing the ment meetings with engineers would 


oe 3 stimulate them to apply their ana- 
most modern facilities for rapid, low-cost, close- lytical talents to overall company suc- 


tolerance production, permits us to drastically reduce cess. 
prices of Chemelec 7-pin and 9-pin Teflon*-insulated Report Offers 
miniature tube sockets. Improvement Formula 


Depending upon quantities ordered, these reductions The report sums up the survey find 


ings with a review of new techniques 
range up to 50 per cent. and the latest research on improving 
group communications, and suggests a 
Now there is no need to compromise with quality detailed formula for improvement in 


because of price. Also because Teflon is no longer on engineering-management communica- 


: : tions. The suggested program includes 
allocation, Chemelec high-performance Tube Sockets the plan of an “Engineering Audit,” 


are available without restriction. which individual companies can apply 
to determine how effective are their 
We invite your inquiries. particular communications with their 
engineers. The audit is recommended 
as a first step so management will have 
a guide on what engineers want to 
know about their company and how 
management can tell its story most 
effectively. The audit will find the 


A basis for a communications policy 

U PR | si E o SRI asain (2 which can use a variety of communi- 
cations techniques. 

STATE S PRODUCTS DIVISION The next step is a plan for the re- 

ccd Cx “alibi: ie view and test of the effectiveness of 

GASK as 0 ICRA ee communications methods and media, 

using the audit findings as a guide. 

COMPANY CAMDEN 1, NEW JERSEY Up-to-date techniques in the conduct 

of conferences, meetings, and seminars 

are presented. The third step sug- 

gested by the report is the designation 

of a single top management man to be 


ag =F > . > 2etiYV. > yi 2e PT] - 
*duPont's trademark for its tetrafluoroethylene resin. responsible for effec tive — : mg 
management communications. It is 


ELECTRICAL MANUFACTURING 





hols ae 


ay 
» 


ee See 
> 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 


MAY 1952 













No. 6378S, AN3307-1 











































through better 
Hermetically 
Sealed Relays 
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The most advanced hermeti- 
ally sealed relays can best 
e designed and produced by 
firm like Leach which pio- 
ntered this field from the be- 
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5915 AVALON BOULEVARD e 


Representatives in Principal Cities of the U.S. and Canada 





No. 9031SS 
3PDT Hermetically Sealed, 
Solder Terminal Type 


Performance characteristics for the 
Relays illustrated above are as follows: 


® Contacts rated: 10 Amps. 
Resistive and inductive at 29 VDC. 


© 6 Amps. Motor load at 29 VDC. 


© 10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 


STFA 


HseACk RELAY CO. 





LOS ANGELES 3, CALIFORNIA 






suggested that the top engineering 
executive should have this responsi- 
bility because he has the greatest 
stake in the improved productivity of 
his engineers. OoOdgd 


i iene National Society of Pro- 
fessional Engineers was found- 
ed in 1934 and is an organization 
of 26,000 registered engineers. It 
devotes its efforts to the profes- 
sional, ethical and service ‘aspects 
of engineering. Its membership 
consists of registered engineers en- 
gaged in all branches of the pro- 
fession. Copies of this report on 
communicationns may be obtained 
from the headquarters of the So- 
ciety at 1121 Fifteenth Street, 
N.W., Washington5,D.C. OOO 


Recruiting Engineering 
Talent at the 
High School Level 


Tools available and correc- 
tive action to increase engi- 


neering college enrollment. 


HE low birth rate of the depres- 
sion years is contributing to an 
estimated 10 per cent dip in the num- 
ber of high school graduates during 
the period of 1950 through 1958, or 
something less than 1,200,000 boy 
and girl graduates each year. In a 
study of the years since 1935, it was 
established that 2.7 to 3.1 per cent of 
the total high school graduating 
classes entered engineering fields. On 
this basis it can be assumed that 
32,400 to 37,100 young men will select 
engineering as a field of endeavor. 
Normal attrition in the engineering 
colleges, however, will reduce the 
freshman classes by half before gradu- 
ation, far short of the estimated 30,000 
annually required by industry.°® 

From this premise the NEMA Com- 
mittee on Engineering Talent con- 
cludes that, in order to satisfy require- 
ments, the recruiting of engineering 
talent at the high school level will 
have to be carried on in a highly com- 
petitive atmosphere against other ca- 
reer positions. Further, in order to 
minimize the rate of attrition, effort 
will have to be expended to channel 
only properly qualified high school 
graduates into engineering colleges. 
Finally, individuals with an aptitude 
for engineering who plan to terminate 
their education at the high school 


*See feature in this issue tasting on page 
140, “Engineering Enrollment Statistics,’ 
fourth in a series of staff articles on the critical 
shortage of engineers. 
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fastenings by HARPER of 
al hon-comwesive metals _. 


Fastenings of brass—Naval bronze—silicon bronze. 
Fastenings of Monel—nickel—all stainless steels—aluminum. 
Any type of fastening—bolts—nuts—screws—rivets—studs— 
washers—cotter pins. The H. M. Harper Company produces 
them all—one source of supply—the largest manufacturer spe- 
cializing in production of fastenings of non-corrosive metals. 


Back of this company are 29 years of experience in meeting 
and solving tough problems of corrosion and abrasion, heat 
and stress. No order is too small for the most careful attention 


of Harper engineers and metallurgists. No order is too large 
for the modern Harper plant to handle. 


In every important market area in the country there is a 
Harper distributor with stocks of fastenings, ready to give you 
: . ° es aCe ie eta 
immediate service. If you have a tough problem that can be ii ange ee: Anemos 
solved by fastenings of non-ferrous metal or stainless steel, 


Length-1'2". One of 
the Harper years of experience and ability can help you. Call pata vba ihe 
your Harper salesman or write to the Harper engineer. H A f°) 9) iS 9 

THE H. M. HARPER COMPANY 
8204 Lehigh Ave., Morton Grove, III. EVERLASTING FASTENINGS 


(t-fdgt-t- ek 
Specialists in All Non-Corrosive Metals 
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Sicon* 


*A PRODUCT OF THE SILICONES 


Sicon Protects 
Gas Heater 


Combustion 
© Chambers at 875° 


Sicon in COLORS 
Preserves 
Appearance of 

» Heating Equipment 
indefinitely 


CENTRAL GAS HEATER 
Mfg‘d by the JOHN ZINK CO., TULSA 


For years the protection of com- 
bustion chambers and outer cov- 
erings of heating equipment has 
been a problem. 

The John Zink Company, a lead- 
ing manufacturer of gas heaters, 
solved this problem with SICON. 

SICON protects their combus- 
tion chambers against extreme 
high heats of 875° without powder- 
ing or losing its color. 

SICON, in attractive colors, also 
preserves the outside appearance 
of their products, adding greatly to 
sales appeal, and prolonging life. 

The John Zink Company now 
uses SICON forall hotapplications. 

Inside and outside—SICON is 
the finish that can often do the 
job where all others fail. 


WRITE FOR LATEST TECHNICAL 
DATA TODAY 


Sicon 


Silicone-Base Finish is 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 
Waukegan, Illinois 
ee SYNTHETICS 
LACQUERS - VARNISHES 


level should be encouraged to enroll 
in college. 

The Engineers Joint Council has 
established an Engineering Manpower 
Commission, which among _ other 
things is actively engaged in pro- 
moting engineering as a career. Other 
professional societies and trade asso- 
ciations are similarly active. NEMA 
is joining the campaign by recom- 


‘mending individual action by its mem- 


bership on a local basis. The follow- 
ing are a few of the tools that have 
been demonstrated as being effective 
methods for achieving such goals: 


Career Counseling Clinics—Inaugurate 
clinics in local high schools for the 
purpose of planning careers. A talk 
to a group of high school seniors fac- 
ing the need for making a decision, 
followed by short individual counsel- 
ing sessions can be extremely effec- 
tive. This can be done either by a 
company representative or by a 
teacher. 

To assist in this type of counseling, 
the Engineers Council for Professional 
Development, 29 West 39th Street, 
New York 18, has produced the fol- 
lowing pamphlets: 


Engineering as a career, a message 
to young men, teachers and 
parents. 


Guidance Manual, for engineers 
aiding young men interested in 
the engineerinng profession. 


Shall I Study Engineering? A ques- 
tionnaire to be filled out by the 
student. 


High School Engineering Clubs—En- 
courage the formation of Engineering 
Clubs by school authorities. Provide 
professional engineers as advisers to 
assist in program arrangement, obtain- 
ing speakers, motion pictures, etc. 


Aptitude Tests—The use of aptitude 
tests by high schools can often serve 
the career counselor or faculty mem- 
ber in properly guiding the student in 
the selection of the career for which 
he is best suited and their use should 
be encouraged. 


Factory Trips—A well planned and 
well coordinated trip through a fac- 
tory during which time the role of 
the engineer is highlighted along with 
other career opportunities can be 
helpful in assisting the student plan- 
ning his course. 


Talks to Parent-Teacher Groups—Sup- 
ported by effective illustrative mate- 
rial such talks can spark the imagi- 
nation of adults who guide the de- 
cisions of youth by awakening the 
realization of the important role 
played by the engineer in our social 
and economic scheme of things. 


Industrial, Technical and Professional 
Periodicals—Current publications can 
be provided to the Engineering Clubs 
or the high school libraries after they 


Combined Reprint 
on 
Servomechanism 


Design 


1 EVEN feature articles on related 

phases of the design of servo sys- 
tems and four shorter articles on 
typical servo applications are being 
combined in one 56-page reprint now 
being prepared. 


Included in this one publication are 
the four Herst articles published in 
1950 and 1951 on basic fundamentals 
of servo systems, types of systems, 
amplifiers and other design factors. 
Three additional articles cover the full 
range of transducers or sensing ele- 
ments including synchros, movable- 
electrode transducers, movable-core 
transformers, and a table listing and 
comparing all types. 


Typical applications described in- 
clude: strain-gage weighing, dynamic 
balancing machine, stress-strain re- 
corder, motor speed control, timepiece 
rate recorder, hydraulic piston syn- 
chronizer, tension contro] and others. 


Booklets are 8% x 11 in., litho-print- 
ed on heavy paper; single copies will 
be available at $2.00 each on orders 
accompanied by remittance. (For New 
York City deliveries add 3 per cent 
sales tax.) Prices in quantities of five 
or more will be quoted on request. 
Copies may be reserved in advance by 
ordering now; shipment will be made 
promptly when the supply is received 
from the printer, about May 15. Send 
orders for “Servo Reprint” with remit- 
tance to: 


J. A. Campbell 
Director, Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


A few copies of the combined reprint on 
“Magnetic Amplifiers” are still available. 
Single copies of the 40-page booklet will 
be supplied at $1.50 each on orders ac- 
companied by remittance. 
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KNITTING MILL REPORTS 


ON SERVICE RECORD OF 











STERLING SLO-SPEED 


ond OTHER STERLING ELECTRIC POWER DRIVES: 





e STERLING SPEED-TROL (VARIABLE SPEED) MOTORS 


e STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 


DRIP-PROOF * SPLASH-PROOF + TOTALLY ENCLOSED 
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TERLIN 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile. 


STERLING SLO-SPEED! 


Approximately 15 years ago Jantzen Knitting 
Mills Inc. replaced line shafts in its Knitting 
Department and selected Sterling Slo-Speed 
Electric Power Drives to drive each machine 
individually, reports Mr. C. A. Fischer, 
Maintenance Engineer. Each Slo-Speed was 
mounted in and as an integral part of the 
machine, thus saving floor space. Over this 
period maintenance has been hardly more 
than occasional lubrication. We are happy to 
recommend Slo-Speed to the Textile Industry. 


STERLING SLO-SPEED GIVES YOU 
THE ONE BEST LOW SPEED AND 


gives uninterrupted service—carries 
heavy overhung loads—provides versa- 
tile mounting and flexibility in arrange- 
ment of machinery—saves valuable 
space—provides greater safety —costs less 
to install and use. An indispensable 
source of low speed power for: 


Agitators Dryers Presses 
Blenders Feeders Pumps 
Blowers Kilns Screens 
Conveyors Mills Tumblers 
Cookers Mixers Etc., etc. 


70 ILLUSTRATIONS 
showing how Sterling Elec- 
tric Power Drives reduce 
production costs. Write for 


Bulletin No C-108. 


ELECTRIC 
MOTORS 





Offices and distributors in all principal cities. 


Accuracy to within .003” in slitting is just one phase in IMPROVED’S 
overall quality-guarded production. Precision slitting with simultaneous 
paper lining assures minimum waste (lower cost), maximum surface pro- 
tection (no pitting, scratching, etc.). 


. . . . 
Write today for compiete information on how 
this owner-managed company with over 54 years 
of experience can serve you. 


The Home of IMPROVED Service 


The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island . 
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@ Among the feature articles scheduled to ap- 
pear in coming issues . . . a discussion of problems 
involved in Ball Bearing Lubrication under ex- 
tremes of temperature . . . evaluation of Core 
Configuration and Materials for transformers 
. . . properties and applications for Mica Mat, a 
new form of mica for electrical insulation . . . 
some fundamental considerations in the use of 
Feedback Controls . . . development story be- 


hind a new Industrial Drilling Machine. 


have been circulated within the com- 

pany. Suitably rubber-stamped, they 

can also serve as a public relations 
medium at the community level. 

If some corrective action could be 
taken to reduce appreciably the 50 per 
cent rate of attrition in engineering 
schools, it would go a long way to- 
ward helping solve the industry's 
problem of procurement of engineer- 
ing talent. The NEMA committee, 
which is headed by F. H. Roby, vice 
president, Square D Co., suggests 
that members of the electrical manu- 
facturing industry can make an im- 
portant contribution toward helping 
engineering students (and incidentally 
their individual companies) by setting 
up a counseling service for the stu- 
dents. This can be accomplished by 
offering the services of company engi- 
neers as counselors to students in local 
engineering colleges. 


Student Counselling 

When he enters school, each stu- 
dent could be assigned to an engineer 
at the plant whose work parallels his 
course of study. Meetings between the 
student and the company engineer 
should take place at the plant to gain 
the advantage of the plant atmosphere. 
Care should be taken to avoid over- 
loading the company engineer with 
too many protegés, however, and the 
meetings between the two should be 
limited during a stated period, except 
where student problems arise. 

Besides being given an opportunity 
to seek the advice of a practicing 
member of the profession, the student 
will gain a realistic visualization of his 
chosen work and be able to guide 
himself more readily in the proper 
direction. There should be _ less 
tendency for men properly suited to 
engineering to change courses or leave 
school altogether. 

Companies participating in such a 
program can gain, too, because the 
student will develop a feeling of 
loyalty to the company which has 
helped guide him. Also, the company- 
assigned engineers can observe the 
students and recommend certain of 
the more likely prospects to manage- 
ment for summer “intern” jobs, or for 
jobs as graduates. 

Counseling activity in the plant 
cannot be expected to “carry” students 
who have no engineering aptitude. 
It could help qualified students over- 
come personality or economic prob- 
lems that hinder their progress. This 
kind of counseling activity would thus 
reduce attrition. 

The colleges should be strongly 
urged to advise students to take 
courses that agree with their aptitudes. 
Aptitude measurements could un- 
cover individuals who are qualified 
for engineering but have decided upon 
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Another New eUnieniot ake 


amen Ta LIGHTWEIGHT. 
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Sets a New High in 
Performance, Efficiency and Economy! 


The new Phil-trol Type 33 Relay is another triumph of 
Phillips designing and engineering. It is an important addi- 
tion to the complete line of Phil-trol Relays that enables you 
to select the type practically tailor-made for your particular 
needs. 

The Type 33 Phil-trol Relay is of single coil design and box 
shape construction. Armature and frame construction of a 
type that affords fast action in both operation and release. 
Contacts are quickly and easily pressure adjusted by means 
of screws. The type 33 is available for either a.c. or d.c. op- 
eration (33-AC or 33-QA). The constant of operate and 
release times has qualified this relay for many applications 


such as are found in timing circuits. 


Write for detailed Data Sheet and 
copy of latest Phil-trol Relay Catalog 
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Miniature Telephone 


Power Relay Type 4QA 


Type 27QA 




















Telephone 
Type 2QA 





Hermetically Sealed 


Hermetically Sealed 
Type 20366-1 


Type 40015 
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ON MULTIPLE OPERATION JOBS 


For instance, Extension and Torsion springs which 
require odd shapes, bends and ‘‘fancy’’ ends to 
perform their design functions. It is here the prin- 
cipal opportunity exists for special tooling and 
ingenuity — where substantial savings can be 
justified without sacrifice of quality. 


COMPRESSION 
SPRINGS 


Here there are often opportunities 
for economies through eliminating 
or reducing need for grinding, 
special sorting, gauging, etc.,— 
by skilful design and advanced 
production techniques. 


FLAT SPRINGS 


Only special automatic equip- 
ment, plus truly expert designing 
and heat treating can combine 
performance with economy in these 
tricky little devils—as we doit here. 


GOT A PROBLEM? Our Production Engineers 


are available to help on design, redesign, specifications, 
samples, estimates. Have them work with you! 


PERE aUR eee meee ete ee 


2100 N. MAJOR AVE. «© CHICAGO 339, ILL. 
Telephone BErkshire 7-6464 


other careers because of outside influences, These stu- 
dents could then be encouraged to study engineering 
instead of fields for which they are not suited. OOO 


Immersion Heater 
Improves Washer Performance 


Increasing wash water temperature at point 
of use gives cleaner clothes 


J. P. JONES 
Assistant Director of Engineering 
Bendix Home Appliances 

ATEST model automatic washer developed by 

Bendix Home Appliances, South Bend, Ind., in- 
cludes a built-in heater to raise wash water temperature 
to improve washing performance. Tests show that water 
cools 13 F from the time it leaves the heating tank 
until the washing cycle is completed in the average 
home washer installation. 

Heater selected is a specially shaped immersion unit 
rated at 1250 watts on 110-volt operation. A 220-volt 
unit would have limited the number of installations 
that could be made in homes. With the amount of water 
used in the current model, this heater is sufficient to 
raise the temperature 10 to 15 F. 

The heater is mounted on a component that forms the 


Capable of raising the wash water temperature from 10 
to 15 degrees, this small immersion heater is specially 
shaped to fit between the stationary tub and revolving 
cylinder in the bottom of the new Bendix washing machine. 


back of the stationary tub after assembly. This locates 
the heater between the stationary tub and the revolv- 
ing cylinder, and increases assembly ease and accessi- 
bility for service. No extensive changes were required in 
the washer design, and the heater is added with no 
increase in price. 

The time control circuit is so designed that the tub is 
filled to the desired water level before the heater circuit 
is energized, This insures complete immersion for the 
heater unit while it is operating, and extends the life of 
the element. 

A dial on top of the washer can be positioned to cut 
out the heater ; when on, the heater operates only during 
the washing cycle since tests showed warm water was 
best for rinsing. ooo 
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For the newest important developments on 
the plastics front, look to the intensive 
miniaturization program underway in the 
electronics and communications fields. 
Working, in this case, through the vast re- 
sources of RCA, the program calls for in- 
tense miniaturization in size, and reduction 
in weight, of physical components. Idea, of 
course, is to produce smallest, lightest, as- 
semblies possible—with greatly improved 
efficiency—for a scope of use impossible 
with unwieldy old equipment. 


What a made-to-order spot for plastics! 
And for a moulder! The terminal boards, 
insulators, coil cases and covers (shown 
here actual size) have tolerances so close 
that in some instances, they are machined 
to final dimensions. There are wall sections 
as thin as .012”. Inserts are fine Swiss screw 


Kurz-Kasch, Inc. °¢ 


machine plated parts with exacting thread 


1419 South Broadway °* 


fits assembled to microscopic dimensions. 
Materials are low-loss mica-filled phenolics. 

There’s a production story here, too! 
With such necessary precision, commercial 
production was at first thought to be im- 
possible, Within three weeks, we produced 
experimental tooling and a production 
method using compression and plunger 
techniques along with a combination of the 
two. And then, carefully analyzing our 
experimental program, we designed and 
produced production tooling—and are now 
meeting production quotas and rigid in- 
spection with commercial moulding 
methods! 


We can’t offer you a better recommen- 
dation. For small parts—or large ones—we 
can put lots of experience at your disposal. 


Dayton 1, Ohio 


Branch Sales Offices: New York, Lexington 2-6677 °* Rochester, Hillside 4352 


Chicago, Harrison 7-5473 ° 


Detroit, Trinity 3-7050 * Philadelphia, Granite 2-7484 


Dallas, Logan 1970 * Los Angeles, Richmond 7-5384 * St. Lovis, Delmar 9577 * Toronto, 
Riverdale 3511 * Export Office: 89 Broad Street, New York City, Bowling Green 9-775]. 
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FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 


/ > 
"y : j 
TINT X aceon 
LOW MAINTENANCE BECAUSE 
If PERMITS SIMPLICITY 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +-275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It ichamiele maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


e Moisture-Proof « Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight e High Insulation Resistance e High Resistance to Fuels 
and Oils ¢ Fungus Resistant « Easy Assembly and Disassembly e 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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Electronic Vehicle Speed Counter 


N MOST speed-measuring instruments, speed has 

been measured by timing a vehicle over a known 
distance. In previous systems, 44- to 176-ft measuring 
zones have been necessary to compensate for timing 
errors. When the instrumentation group of the Insti- 
tute of Transportation and Traffic Engineering of the 
University of California, Los Angeles branch, started 
development of the new instrument, Fig. 1, they decided 
on a 3-ft zone to give more instantaneous values and 
to preclude possibility of two cars in the zone. 

A laboratory test model was designed in which the 
pickups at beginning and end of the zone were rubber- 
covered metal-contact types cemented to the roadway. 
The instrument was completely electronic, timing being 
accomplished by counting pulses from a 1-ke oscillator. 
The data was recorded by a register consisting of 12 
electromechanical counters. This instrument was accu- 
rate but not designed for field use. 

Second step in the development program was to de- 
sign a field-type instrument that would maintain many 
of the features of the first design. Requirements of the 
instrument were four in number. It should be possible 
for one man to handle the instrument, or it should be 
split into one-man units. It should be of rugged con- 
struction and should contain as few parts requiring ad- 
justment as possible. Also, the instrument was to be 
designed so that it could be understood, operated and 
partially maintained by field personnel. A certain 
amount of flexibility and accuracy could be sacrificed 
in order to achieve the first three objectives. 

To meet these requirements, a commercial high-speed 
electrically operated synchronous timer was used. The 
timer has a friction clutch and a brake consisting of a 
serrated drum and pawls that engage it. In the quiescent 
state, the motor runs continuously, the clutch slips and 
the brake is engaged. 

During the timing operation, the brake is disengaged 
by a solenoid. A second solenoid resets the hand after 
the timing operation. To the basic timer was added a 


Fig. 1—Front panel of the vehicle speed counter shows 
the ten counters and the instantaneous reading dial. The 
clock and commutator unit is mounted with four screws 
and provided with plug connections so it can be quickly 
changed in the field if necessary. 
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Weight reductions 


average ‘3()% 


in new line of 
transformers 


employing 


Shiite 


TYPE 6 





ee eee yee | 


Another example of savings permitted by this 
Johns-Manville purified asbestos insulation 


A new une of dry type transformers an- 
nounced by a prominent electrical manufacturer 
achieves savings in weight up to 50% in some 
models . . . 30% on the average. Contributing to 
these savings is the use of Quinterra Type 6 as 
layer insulation between the high and low volt- 
age windings.t 

Other manufacturers also report that Quin- 
terra Type 6 permits substantial material sav- 
ings. In addition, they state that this flexible 
insulation raises overload limits, increases 
safety, minimizes rejects, lengthens equipment 
service life, and lowers production costs. 


Quinterra Type 6 possesses high thermal sta- 
bility and lasting dielectric strength. It is a 
twin-ply, polyvinyl acetate treated purified as- 
bestos insulation with a dielectric strength of 


300 VPM. Even when its saturant is baked out 
by continuous exposure to 200 C, it retains the 
inherent dielectric of the base sheet which is at 
least 200 VPM ...and it remains a dielectric 
up to 400 C. 


Type 6 is the strongest Quinterra because it is 
made by combining and calendering two layers 
together into a dense, smooth surfaced insula- 
tion. Its good tensile and bursting strengths 
enable operators to achieve favorable produc- 
tion rates. Further economies result from its 
large square-foot-per-dollar coverage. 


If you are a manufacturer of magnetic or 
resistance devices, Quinterra Type 6 may enable 
you to obtain substantial cost reductions. For 
samples and additional information, write 
Johns-Manville, Box 60, New York 16, N.Y. 


tQuinorgobord #1100, another J-M purified asbestos insulation, is also used as end filler strips. 


*Quinterra is the registered trade mark of Johns-Manville’s purified asbestos electrical insulation. 
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Y- 9 HIGH HEAT 


MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


® A composite, inorganic-bonded highly-integrated mica insulating 


material built-up from mica splittings, and approximating raw mica 
in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available, without cost, to help solve your 
insulating problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"‘built-in,” 
RUGGED 
DEPENDABLE 
LOW IN COST 


PATENTED: No. 2,421,321; Cat. No. 521308-997 


© 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 


commutator having a movable contact arm and a series 
of fixed contacts. The contacts are spaced so their times 
correspond to 5 mph increments. Electronic circuits 
divide the number of axles by two, operate the brake 
solenoid, “remember” in what position the timing was 
stopped, and operate the reset solenoid. 

To cover varied input conditions, input circuits con- 
sisting of thyratrons connected as self-extinguishing 
pulse formers were used; a separate input provided for 


f -/00v Counter 
Alpi control 
To reset 


Counter. IN38 V -Counter 


Opt Bus C 


register 
reset 
? 


Fig. 2—Register section includes a pulse-former circuit 
feeding a binary scaler. Resistance values are in kilo-ohms, 
capacitors in mmf. 


each pickup. In these pulse formers, Fig. 2, a capacitor 
is charged through a high resistance. When the thyra- 
tron is fired by a signal to its grid from the pickup, the 
capacitor discharges through the thyratron, developing 
a positive signal across the cathode resistor. The charg- 
ing resistor is of such high value that it cannot maintain 
the critical plate current for the tube, and when the 
discharge current falls below the critical value, the flow 
ceases. 

Each of these input pulse formers feeds a binary 
scaler that divides the number of pulses by two to ac- 
count for axle effect. Binary scaler outputs are con- 
nected to the two inputs of a trigger circuit. In the quiet 
state, the left-hand plate of the trigger is conducting. 
When the trigger receives a signal to start timing, the 
left-hand plate becomes nonconducting, raising the grid 
voltage of the brake-control tube and energizing the 
brake-release solenoid to start the timer and wiper arm. 

When the trigger receives the stop-timing signal, the 
above process is reversed, re-energizing the brake and 
stopping the wiper arm. Simultaneously, the right-hand 
trigger plate emits a positive pulse that flips a one-shot 
multivibrator. This serves as a time delay to allow the 
commutator arm to coast to a stop before the register 
operates. As the one-shot returns to its stable state, it 
emits a positive pulse that constitutes a “read” signal 
to the register section. A multiple-contact push button 
is provided on the front panel to set the binary scalers 
and the trigger to the proper condition when the power 
is first turned on. 

The register section comprises electromagnetic count- 
ers and associated tubes. The thyratrons are normally 
non-conducting. As the wiper arm passes over the com- 
mutator contacts, it successively fires the associated 
thyratrons. As each thyratron is fired, it extinguishes 


ELECTRICAL MANUFACTURING 





‘er 
0 
fd 


uit 
ns, 


tor 
ra- 
the 
ing 
rg- 
ain 
the 
OW 


ary 
ac- 
on- 
riet 
ng. 
the 
rid 
the 
rm. 
the 
and 
and 
shot 
the 
ster 
e, it 
rnal 
tton 
ers 
wer 


unt- 
ally 
-om- 
ated 
shes 


RING 





ROT) ee. ae 


























BEARING PERFORMANCE 


AMPLEX MANUFACTURING COMPANY 
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IRON BASE 


OILITE 


GIVES YOU TOP 


Iron Oilite is an excellent heavy duty 
bearing material. 


It is a sturdy material, and the load 
carrying capacity is increased by the 
hydraulic cushion of the trapped oil with 
which the bearing metal is impregnated. 


Iron Oilite bearings provide the acme 
in lubrication; a continuous, unbroken, 
oil film, on the bearing surfaces. 


Iron Oilite is available in all types of 
bearings and over a broad range of sizes. 





Iron Oilite is only one of the famous 
Oilite family of products created by 
Oilite powder metallurgy. 


S or 
SESE 





Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


Of 



















a A 
” 


BORGO EY 
OS Rap ATO 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


Oilite Products include: 
BEARINGS, Finished Machine Parts, Cored and Solid Bars, Permanent 
Filters and Special Units in both NON-FERROUS and FERROUS Metals 


COPYRIGHT 1952 — THE CHRYSLER CORP. 
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the previous one by means of a commutating capacitor. 
While in the fired condition, each thyratron draws cur- | 
rent through its associated plate resistor. When the tim- 


ing operation is complete, one of the thyratrons will re- 
main in the fired position. 
— pa When the “read” signal is received by the register 
| section, a one-shot multivibrator becomes conducting, 
| lowering the grid voltage of the register control tube. 


This tube is cut off which raises the voltage applied to 

the counters via the bus. The counter associated with 

SCREWS | the one thyratron still in the fired condition operates. 

| As the multivibrator returns to its quiescent state, 

the register-control tube becomes conducting, and the 

counter voltage is lowered. A negative pulse from the 

normally conducting plate of the multivibrator is sent 

| to the reset section. The reset section extinguishes the 

Elco Screws | thyratron that has remained fired, and returns the in- 

strument to the initial conditions. 

are Where it is desirable to have an operator read and 

| record speeds, a special dial, graduated directly in miles 

per hour is used. When readings are to be taken from 

Good Screws the dial, the connection between the register and reset 

sections is broken by a switch, and the reset section is 
connected to a manual-reset push button. 

The design program resulted in an instrument de- 
signed to operate from a separately-contained, voltage- 
regulated power supply. The overall dimensions are: 
11 x 15 x 12 in. and the weight is 33 lb. The power 
supply is 111 x 15 x 9 in. and weighs 34 lb. In order 
to conserve space, the number of counters has been 
limited to 10. There are, however, 18 contacts on the 
commutator. If space were not a consideration, the ca- 
pacity of the instrument could be greatly increased. 

The problems encountered were primarily with the 
input and brake control section, where the desire for 
maximum stability with minimum current drain was 
opposed by loading effects. The circuit constants chosen 
represented a satisfactory compromise. No part of the 
instrument is amplitude sensitive; tube aging and rea- 
sonable changes ‘n line voltage have no effect. Minia- 
ture tubes have been used throughout, and many of 
the circuits have been wired on recently developed 
turret sockets. ooo 

Digest of 2 paper originally presented before the 

IRE session, National Instrument Conference, 

Buffalo, Sept. 1950. 
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Bibliography on 
Servomechanism Design 


N A CONTINUING editorial program of presenting 

5 both fundamental and application data on servo 
systems as control elements the following articles have 
ual ) appeared in ELECTRICAL MANUFACTURING: 

Se 

J, Self-Synchronize, for Remote Control, December 1944, 
page 96. Principal types and potentialities in industrial 
control; two basic systems; position and _ torque 
transmission. 


= 
7 


Perhaps You Can Control It with an Electric Servo- 

TOOL mechanism, August 1946, page 102. What servos can 
ELCO ae Ya tai CORPORATION do and essential elements; use of bridge circuits, 
1916 BROADWAY e ROCKFORD, ILLINOIS saturable reactors, variable-field motors and _ photo- 
electric balancing systems. 





Electro-Hydraulic Servo Controls Diesel-Electric Speeds, 
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HIPERSIL CORES 


help revolutionize this soldering gun! 


In designing their new Versa-Tool soldering gun, 
Phillips Manufacturing Company wanted a power unit 
that would provide instantaneous heat for off-on 
operation, yet operate on household voltage. A trans- 
former was needed to build adequate amperage. But 
it had to be small, to fit into the handle... . lightweight, 
for balance . . . reasonable in cost, to insure com- 
petitive pricing of the assembled unit. 

Westinghouse Type RC Hipersil Cores provided the 
complete answer. 

Because Hipersil Cores have greater flux-carrying 
capacity, Phillips engineers were able to cut size and 
weight of the transformer, effecting considerable sav- 
ings in coil as well as core costs. But, better still, 
because the two-piece cores simplified assembly, manu- 
facturing costs were slashed. 


MAY 1952 


Hipersil Cores can cut cost, size and weight in 
all types of electrical and electronic transformers. 
Available in a wide range of sizes and shapes 
for low or high-frequency applications. Greater 
flux-carrying capacity, compact construction, plus 
the savings they effect in your manufacturing costs 
make them the best transformer cores on the 
market today. For more technical information on 
applying Hipersil Cores to your product, write to 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania, J-70628 


HIPERSIL CORES 





303 
































































A Fixed Timer Relay 












RACTICALLY non-breakable, 

steel-clad Durakool "fixed time”, 
Timer Relay with mercury to mercury 
contact operates in “sealed-in" hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured. 


No false contacts 
No chatter 


Quiet in operation 


+ + + 


Eliminates double contact- 


ing or breaking of circuit 


Send for bulletin 800 


BOSS es ae OY 


UTE) Cl) eae 


See Telephone directory for local distributor 
or write 


DURAKOOL, INC.—Elkhart, Indiana 


Akron Porcelain may be the economical, efficient and 
immediate solution for your restricted materials. 
Send us your blueprints and specifications. Our En- 
gineering Department will be glad to work with you. 


THE AKRON PORCELAIN CO. 





2725 Cory Avenue * AKRON 14, OHIO 









February 1947, page 112. Detailed description of a 
commercial system using solenoid valves as servo 
elements. 


Consider the Synchro and How It Could Solve Control 
Problems, March 1947, page 93. Types developed for 
aircraft to transmit torque or displacement, to com- 
pute or control; several basic systems discussed. 


Electrical Couplings for Control and Indicator Trans- 
mission, November 1947, page 109. Function of 
synchros as related to flexible shafts; an extensive 
review of available components and systems. 


Electro-Hydraulic Controls for Power, Speed and Accu- 
racy, December 1947, page 108. Advantages of com- 
bining hydraulic servo motors with electrical com- 
puter elements; application to color register control 
in web-fed press. 


Servo Principles Applied to Speed Control of Steam 
Turbine, December 1947, page 120. Another appli- 
cation of the system described in February 1947. 


Designing Stability Into a Packaged Servomechanism, 
March 1948, page 84. Development story behind a 
system using variation of contact resistance with pres- 
sure as the error-sensing element. 


Electronic Controls for Regulating Temperature, Decem- 
ber 1948, page 78. Self-balancing a-c, bridge and 
amplifier with resistance-sensing elements and con- 
stant-speed reversing motor; variety of compensating 
functions possible. 


Electronic Position Servo System for Industrial Applica- 
tions, March 1949, page 100. Resistance bridges feed 
an amplifier controlling grid voltage to two thyratron 
tubes connected to shading coils of a servo motor 
with an a-c field. No relays or contacts are employed; 
adjustable sensitivity and antihunt elements. 


Synchro Units for Remote Indication and Control, April 
1949, page 74. Operating characteristics, ratings and 
application data on a-c self-synchronous units designed 
for servos.® 


Subminiature Split-Field Motor, August 1949, page 116. 
Characteristics of a lightweight reversible d-c motor 
designed to operate from an electronic amplifier. 


Advantages of Resistance Thermometers, September 
1949, page 104. Includes description of several types 
of servo systems used in control instruments. 


Deflection-Type Temperature Recorder A-C Servo 
Driven, October 1949, page 116. Control functions 
derived from a pointer flag passing between sensing 
coils in a resonant-oscillator circuit. Amplifier feeds 
control winding of a two-phase reversing motor. 


Servo Amplifier Controls Load, October 1949, page 244. 
Compact commercial unit sensitive to error signals of 
0.1 millivolt. 


Basic Approach to Servomechanism Design, December 
1949, page 80. Practical analogies demonstrating the 
relation between speed, accuracy and stability; basic 
methods for reducing hunting.*® 


Antihunt Servo Amplifier, February 1950, page 114. 
Thermocouple controls fuel to combustion chamber 
to hold temperature constant under varying load. 


Transducers—Sensing Elements for Servos, April 1950, 
page 88. Seventeen types of sensing units for con- 


* See footnote at end of bibliography. 
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Performance like this is proof of sound design — 
proof, too, that the designers selected the best 
available materials and component parts... 


among these were S03" Bearings. 
Here we quote from the ‘“Standardaire’’ Blower 












Every so often, a manufacturer has a 
chance to prove his wisdom in the selection 
of the product components he specifies. 
For example, Read Standard Corporation 
was able to obtain performance data on 
one of their ‘“‘Standardaire’’ Blowers which 
had operated 24 hours a day, for 15 
months, at 2200 rpm. 
In other figures, that’s about one and a 
half billion revolutions — representing many 
years’ service for typical blower installations. 
Even after the hard, difficult service, 
this blower and bearings were found to 
be in excellent condition when dismantled 
and inspected in the presence of Read 


Standard customer’s representative. 





performance report: ‘‘Anti-friction bearings 
in good condition.’’ They were sts Cylindrical, 
and Spherical Roller Bearings, designed into 


the gate rotor shaft and main rotor shaft as 


shown in the illustration. 
7: c 


Remember —if you want design assistance 


and engineering help when you're laying- 


in bearings, you can get it from So 
field or home office men who know the 
best ways to do the job in every industry. 
SKF INDUSTRIES, INC., PHILA- 
DELPHIA 32, PA. — manufacturers of 

SKF and HESS-BRIGHT bearings. 
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verting position or motion into electrical signals for 
servo operations.® 


Seven Basic Types of Servomechanism Analyzed, May 
ONE 1950, page 90. Their advantages and limitations as 


control systems for mechanical amplification, remote 
positioning, automatic control, reaction measurement 


b> T RAN S - 0 RM f R and pilot control service.® 


Designing Amplifiers for Servomechanisms, July 1950, 


DESIGN LEADS TO page 88. How to apply basic antihunt methods to 
obtain desired accuracy, stability and speed of re- 


sponse in both reversing-motor and clutch-type servos.® 


Synchro Controls Feed Tension, July 1950, page 116. 
Dual-motor speed control for spooling machine con- 
trols tension and synchronizes motors.*® 






RADIO AND 


Parts Machined Automatically, August 1950, page 114. 
TELEVISION TRANSFORMERS 


Computer and servo control all operations of a ma- 
chine tool. 





Contour Follower Servo System, August 1950, page 116. 
Phototube as sensing element guides milling machine 
from scale drawing of part.® 









Mechanical and Electrical Factors in Servomechanism 

Design. November 1950, page 76. Factors often over- 
looked in design that affect dynamic performance; anti- 
hunt devices no cureall; testing machine to measure 
servo accuracy.* 






LUMINOUS TUBE 
TRANSFORMERS 


Servo Measures Drift in Rate, November 1950 page 
126. Instrument developed at NBS for rating time- 
MANUAL pieces. 
VOLTAGE REGULATORS 











Servo Regulates Rectifier Voltage, December 1950, page 
120. Commercial regulated-power source with motor 
driven tap changer controlled by error voltage. 





Precision Motor-Speed Control, January 1951, page 112. 
Tachometer voltage compared with adjustable stand- 
ard produces error signal controlling thyratrons supply- 
ing a d-c motor. 











OIL BURNER 
IGNITION TRANSFORMERS 












Magnetic Amplifier Control for Packaged Drive, January 
1951, page 115. Generator output to drive motor con- 
trolled by magnetic amplifier holds set speed constant. 





Electric Drives with Speed Control, February 1951, 

page 94. Review of various types of regulated (servo) 

DRY TYPE control systems using electronic and magnetic ampli- 
POWER TRANSFORMERS fiers. 






Gear Data Recorder Uses Synchros, February 1951, page 
234. Two chart speeds provided without a gear box. 





Strain-Gage Transducers for Servos, March 1951, page 
112. Bonded resistance units convert acceleration and 
pressure into electrical signals. 









Movable-Electrode Transducer in Dynamic Balancing, 
July 1951, page 102. Circuit using an electron tube 
with elastically mounted plate measures displacement 
and position of unbalance; produces signal to actuate 
automatic correcting equipment.*® 






FLUORESCENT 
‘LAMP BALLASTS 









It is often possible to adapt or modify a transformer design 


to exactly the special electrical and mechanical specifica- Servo System for Tension Control, August 1951, page 
tions that may be required for your application. | m : 


22 ake- for wire ree ses clutch <¢ rake 
Illustrated here are a few of the principle lines of transformers we 122. Take s for ire reel pul s clutch and brake 


build on which all dies and other production facilities are available. for high-speed response. 
Send your specifications to our Engineering Department. 


Automatic Cycle Control of a Cam Grinder, October 
ACME ELECTRIC CORPORATION 1951, page 118. Electro-hydraulic system combined 
355 WATER ST. © CUBA, N.Y. 


with synchro and electronic motor drive gives sinu- 
soidal rate of work rotation. 



















Measuring Small Displacements, October 1951, page 151. 


* See footnote at end of bibliography. 
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@ Capable of Withstanding 250° Centigrade 
@ Uneffected by all Known Chemicals 
@ Excellent Flexibility and Abrasion Resistance 


* DuPont trademark for Polytetrafluoroethylene Wire 


WARREN WIRE COMPANY 


POWNAL, VERMONT 
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Here, for example, are typical sliding 
contacts now being supplied by us to manufacturers 
of precision potentiometers. PALINEY* *7, Ney- 
developed precious metal alloy from which they are 
made, has just about ideal physical and electrical 
properties for this service. It has very high tarnish 
resistance and is unaffected by most industrial atmos- 
pheres. Its hardness, controlled by simple heat-treat- 
ment, is especially suited to use with the nickel-chrome 
type of resistance wire, as well as our own high 
strength NEY-ORO G precious metal resistance wire. 
Potentiometers so equipped, have demonstrated service life of up to 20 million cycles with excellent sustained 
linearity and low noise level. 





This is just one of many new and important precious metal alloy developments of interest to instrument 
and electronic engineers detailed in our new Technical Bulletin *R-12. Write for your copy. 


*Reg. T. M. J. M. Ney Co. 


THE J. M. NEY COMPANY, 371 Elm Street, Hartford 1, Connecticut 
Specialists in Precious Metal Metallurgy Since 1812. 
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Conjuring 


NEW IDEAS 


flat 


STEEL 


CUYAHOGA’S ENGINEERS and DE- 
SIGNERS are turning out new ideas 
every day for leading manufacturers 
of aircraft, automobiles, appliances, 
toys, novelties, etc. 


if you have a problem involving the 
use of flat steel parts, springs, forms, 
assemblies or stampings, contact your 
Cuyahoga representative or write 















direct. Our design service is available 


at no cost. 


oC Dat te 


SUBSIDIARY OF THE BARIUM STEEL CORP 


10254 BEREA ROAD 





Check with a Stone Container 
Engineer for complete details, 
samples and prices. 


OIUNE 


CLEVELAND 2, OHIO 






If your export shipping require- 
ments call for corrugated con- 
tainers made of V-Board or 
W-Board.. you will want com- 
plete data on Stone’s Weather- 
proof Corrugated Containers 
—built to meet unqualifiedly 
all government specifications. 
For domestic shipping, you'll 
want Stone’s LLLB Containers 
builtto conform to government 
specifications! 

Since 1926 we have served 
industry’s needs for corrugated 
cartons. 


CONTAINER CORPORATION 





GENERAL OFFICES: 4200 W. 42nd Place, Chicago 34, Ill. 
SALES OFFICES AND PLANTS: Chicago, Ill.; Mansfield, Ohio; Philadelphia, Po. 
MILLS: Franklin, Ohio; Coshocton, Ohio; Mobile, Ala. (Affil.) 













Transducer responds precisely to displacements of a 
few millionths. 





Photoelectric Side-Position Regulator, November 1951, 
page 102. Two basic servo systems developed for auto- 
matic edge control of continuous strip material. 


Maintaining Constant Circumferential Speed, November 
1951, page 130. System with two amplidynes holds 
peeling rate constant on veneer lathe. 


Proposed Terms for Feedback Control Systems, Novem- 
ber 1951, page 136. Symbols and basic block diagram 
proposed by AIEE committee.® 


Precise Temperature Control, December 1951, page 110. 
Phase-shift circuit for ignitron tubes gives extremely 
fast and sensitive control of conduction heating current. 


Servo Synchronizes Hydraulic Pistons, December 1951, 
page 132. Electronic control on press brake keeps 
ram level.® 


Speed Control Using Magnetic Amplifier, February 1952, 
page 120. Fan speed held constant or instantly 
changed by servo system ending in a magnetic clutch. 


Electronic Strain-Gage Weighing, February 1952, page 
126. Servo system adds speed, compactness and self- 
printing functions. 


High-Speed Facsimile System, March 1952, page 96. 
Sensitive servo system holds motor rotation in precise 
synchronism with a constant frequency signal. 


Load-Compensating Variable-Speed Drive for Small 
Motors, March 1952, page 111. Electronic compen- 
sating system holds motor speed constant at set value 
over 20:1 range. 


The Automatic Factory, March 1952, page 246. Com- 
puters supply the brains, servomechanisms the hands. 


Servo Control Positions Punch Press Turret, April 1952, 
page 104. Deadbeat indexing and positioning accom- 
plished by combining displacement and rate signals. 


* These articles are included in the 56-page combined reprint on 
“Servomechanism Design” now being printed. To obtain copies 
see the announcement on page 228 in this issue. 


Coordination of Electrical, Hydraulic, 
Mechanical Elements in Machine Tool Design 


(Continued from page 107) 





addition, the description of the cycle is continuous. It 
gives both the electrical and hydraulic functions, but all 
paragraphs pertaining specifically to hydraulic actions 
are indented and identified with the letter H. This type 
of description enables a builder or maintenance man to 
get a complete picture of the cycle. However, if he is 
interested in either the electrical or hydraulic portion 
only, he can easily separate them. 

One of the biggest contributions to increased effi- 
ciency of hydraulic and electrical components of machine 
tools has been made by the automotive industry which 
is the largest group of users. This consists of the formu- 
lation of the Joint Industry Conference standards for 
industrial equipment. Machine tools which further the 
intent of these JIC standards will incorporate features 
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TWO WAYS 


QAssures correctness of customer's power bill 


Vays Oye / 





@Ohelps determine power supplier's income 


A A METERING SUPERINTENDENT or purchaser of in- 
strument transformers, you know the full importance 
of high quality equipment in power metering. You know, 
for example, that large errors in watthour and demand 
meter records could result from just a small error in your 
instrument transformer. 


Accuracy in instrument transformers pays off for both 
the user and the supplier since it determines: (1) the 
amount of power for which your customer is billed, (2) 
the income to the supplier for that service. 


ACCURACY MEETS ASA STANDARDS 
You get accurate metering with any Allis-Chalmers current 
or potential transformer or metering outfit. Each one is 
designed and built to meet ASA standards . . . and has the 
best combination of engineering and materials that 50 
years of experience can provide. 


New developments and technical improvements are 
being applied to many Allis-Chalmers instrument trans- 
formers. The new Type SPW potential transformer, for 
example, is smaller, lighter and more compact. As a step 
toward longer life, the coils are corona-protected. The 
hermetically sealed, all-welded tank protects insulation and 
oil from sludge formation. 


Contact your nearby Allis-Chalmers district office for 
details on any instrument transformer in this wide line. 
Or write Allis-Chalmers, Milwaukee 1, Wisconsin for 
bulletin 61B7168. A-3629 
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Outdoor potential transformer 
for heavy duty metering service, 
Ng ype SPW. Ratings up to 69 kv. 
ei fompact, lightweight design. Also 


Outdoor current transformer for 
heavy duty metering, Type KO. 
Ratings up to 15 kv and 800 am- 
peres. Solid compound guards 
windings and insulation from air 





: sre Ratings up to 14,400 volts. 
cs High thermal capacity. Com- 
Pax pound filled under vacuum. 

4. eliminates air and moisture and 
*y extends insulation life. 
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From 50 inch pounds to 300,000 
inch pounds torque. Prevents trans- 
mission of over-load. Constant torque clutches can be pre-set. 
Now Available Adjustable while running constant tension 
clutches. Provide ample friction surface 

for heavy duty use in reeling and winding operations. 








Here's high capacity in 
small size. From 10 inch 
pounds to 500 inch pounds torque. Metallic plates, disc springs. 
Constant torque—easily adjustable. 


MONEY 
: S ATREASES PRODUCTION 


AILED INFORM 


g FOR BULLETIN - 


ATION WRIT 









FOR DET 


Al manufacturers of Over-runnin and Single Revolution Clut 


Clutch makers for over forty-five years 


THE HILLIARD CorZoration 
IN CANADA + * UPTON BRADEEN - JAMES LTD. 
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Fig. 7—Heart of the JIC electrical and hydraulic standards 
is accessibility of components for ease in maintenance and 
replacement, as exemplified here. Note independent hy- 
draulic power unit with unobstructed pump and driving 
motor; also the accessibility of the spindle drive motors 
which are wired with oiltight flexible conduit. At left a 
piece of floor plate protects four-way valve from being 
used as a step by workers and maintenance personnel. 


that have been proved sound in design and _ practice 
through years of experience. Some of the major points 
are exemplified in Fig. 7. ooo 


Bibliography 


iw A continuing editorial evaluation of control circuit 

systems and standards the following feature articles 

have appeared in recent issues. 

JIC Standards Promote Safety and Ease of Maintenance, 
March 1952, page 80. Viewpoints of major users in the 
automotive field, backed up by typical examples dem- 
onstrating the need for the special JIC provisions. 
(Reprint available; see Reader Inquiry Facility.) 

Automatic Cycle Control of a Cam Grinder, October 
1951, page 118. An electro-hydraulic system developed 
to give varying, precisely controlled rate of work rota- 
tion in combination with synchro units and an elec- 
tronic motor drive. 

Oiltight Wiring Systems are Possible, June 1951, page 92. 
Problems involved in improvising with building con- 
struction materials to meet current standards for 
machinery wiring. 

Electrical Controls Automatize Dinner-Ware Forming 
Machine, March 1951, page 74. How a basic hydraulic 
system with interlocking electrical controls was applied 
to two functionally separate machines for semi-auto- 
matic operation. 

Wiring of Panels for Motor Controls, February 1951, 
page 98. Major considerations in designing wiring for 
control circuits; terminal methods and enclosure stand- 
ards. 


How to Lay Out Panels for Motor Controls, January 
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When electrical insulation must take a bend 
you need BH “649” —to prevent dangerous 
dielectric loss and resulting product failure. 
Proof of BH “649” product protection is 
demonstrated in the following test: 


To simulate actual operating conditions, 
lengths of BH ‘649 Fiberglas Tubing, 
Grades A-1 and B-1, and Varnished Cotton- 
base Tubing, Grade A-1, were slipped over 
wires of the corresponding Awg size. The 
samples were bent to a ‘“U” with an approxi- 
mate 1/,” radius and then baked for 96 hours 
at 221°F. Visible failure occurred at the bend 
of the Varnished Tubing, none in the BH 
“649” samples. 


Here is what happened when the samples 
were tested for dielectric strength: 


VARNISH BH “649” BH “649” 
COTTON-BASE — FIBERGLAS FIBERGLAS 
TUBING A-1 = TUBING A-1 = TUBING B-1 

AVERAGE 
ORIGINAL 
DIELECTRIC 
STRENGTH 


AVERAGE 
DIELECTRIC 
STRENGTH AFTER 
BEND TEST 


12,200 volts 10,400 volts 6,200 volts 


1,000 volts 9,400 volts 5,200 volts 


This is superior proof of only one BH ‘‘649” 
feature — there are many others — that’s 
why you'll find BH “649” in equipment that 
must not fail, whether in appliances for con- 
sumer use or complicated electronic equip- 
ment. 


BH “649” is permanently flexible. It will 
stand bending and mechanical abrasion with- 
out splitting, cracking or fraying. Resistance 
to oil, water and most chemicals is unusually 
high. Does not corrode metals. Age has no 
effect on its physical or dielectric properties. 
It will not ravel when cut — permanently 
rounded, it handles easily and speeds installa- 
tion. Spreads to cover knobs, terminals and 
irregular objects. 


BH “649” is only one of a family of elec- 
trical insulations, each designed to meet par- 
ticular conditions in service. Give us a few 
facts about your requirements — product, 
temperatures, voltages — we will gladly fur- 
nish samples for testing purposes. 


Address. Dept. M-5 


BENTLEY, HARRIS MANUFACTURING Co. 
Conshohocken, Pa. 








*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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PRECISION potentiometers 


vane? 
SPECIAL Designs - 
otentiometer  KNOW-HOM ? 


Neel 
Need 
Need P 


alt WOlipot 


World’s largest manufacturer of precision potentiometers! 





HELIPOT offers a unique combination 
of unequalled “know-how”, advanced 
manufacturing facilities and experi- 
enced personnel for solving your par- 
ticular problems in the application of 
precision potentiometers to modern 
electronic circuits. 
Suppliers to both Government and in- 
dustry, Hetipot has developed high 
speed winding, assembling and testing 
equipment that combine custom-built 
precision with mass-production econ- 
omies. Multiple and single-turn designs 
. Single and double shaft extensions 
-.. ganged assemblies . . . custom- 
spaced taps...multi-turn dials... these 
and many other special features are 
part of the daily output at HELIPoT! 


A Typical Example... 
This 10-Turn, Model “A” 
HELIPOT provides a 46” slide 


wire in only 154” dia. panel 
space. Resistance ranges—10 
to 300,000 ohms, power 
rating, 5 watts. Can be 
ganged with multiple units 
per shaft... supplied with 
custom-spaced taps... and 


_ other special features. 
If you have a problem requiring poe eee ee 


precision potentiometers, bring it to 
Hewiepor Corporation—world leader 
in its field. A call or letter outlining 
your problem will receive immediate 
attention! 


Adaptable to a wide range of 
applications in experimental, 
military, industrial and edu- 
cational fields. Write for data! 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
Export Agent: Frathom Co.. New York 18. N. Y. 


THE Helipot CORPORATION * SOUTH PASADENA 18, CALIFORNIA | 


What are YOU paying for 
COLD PUNCHED NUTS 


and how fast do 
Zoli (San uTuties 


Quantity buyers of quality nuts are finding Jacobson an 
unbeatable source. Sold in bulk only, they offer every 
advantage of price, delivery and variety in steel and brass. 

* Conduit Locknuts (U.L. Approved) * Machine Screw 
Nuts (Square or Hexagon) * Electrical Fixture Nuts * Spe- 
cials (Made to Rigid Specifications). 

Once you, too, have tried Jacobson, you will understand 
the incredible progress made by this firm via recommenda- 
tions only. Write today. We'll answer your inquiries fully. 


JACOBSON MFG. CO., INC. 
Kenilworth 2, N. J. «© UNionville 2-0200 











1951, page 78. Panel types, standardization of com- 
ponents, electrical clearances, enclosure temperature 
plus basic procedures for designing the physical layout. 
Machine Tool Electrical Standards, November 1950, page 
85. Complete text of the revised NMTBA standards 


combined with JIC Standards and comments of the 
Standards Committee. 


Control Problems Highlighted at Machine Tool Forum, 
June 1950, page 114. Electronic control, electrical 
braking, and use of standard electrical equipment on 
complicated machine tools were among subjects dis- 
cussed. 

Relay Circuit Ideas Taken from Telephone Practice, May 
1950, page 112. A number of circuits offering solutions 
to industrial control problems. 


How to Lay Out Control Circuits, April 1950, page 97. 
Step-by-step procedure for analyzing circuit problems 
and constructing elementary wiring diagrams. 

Machine Tool Control Circuits, May 1949, page 110. 
Three examples demonstrating effective combination 
of air and hydraulic circuits with electrical controls to 
simplify mechanical design, reduce maintenance and 
increase flexibility. 

Electro-Hydraulic Controls Combined, December 1948, 
page 86. Three independent hydraulic systems in a 
stretch-forming machine are governed by pushbuttons, 
interlocking relays, solenoid and manual valves. 

And many others in earlier issues. For articles on related 
subjects see the following bibliographies: Industrial 
Electrical Control, January 1952, page 110, 17 refer- 
ences; Electronic Control of Motor Speed, September 
1951, page 252, 19 references; Machinery Wiring, 
June 1951, page 208, 9 references. 


Aluminum Magnet Wire 


(Continued from page 139) 





a transformer case, or a soldered junction may be coated 
with varnish. Compression terminals are filled with 
petrolatum before indenting and thus sealed against 
moisture penetration. But, by whatever method is used, 
a more effective level of protection is designed in than 
the customer can be expected to provide. 

Soldering methods are practical in many applications 
when the joint is not subject to vibration and can be 
readily protected. In transformers for oil burner igni- 
tion coils aluminum windings are soldered to copper 
leads on a production basis. Somewhat more skill and 
care is required from the operator, but good joints can 
be obtained without trouble if the operation is properly 
designed and supervised. The time element is much more 
important than with copper because of the rapid rate of 
oxide formation on cleaned aluminum surfaces. Ordi- 
narily the operation consists of four steps performed in 
rapid succession by one operator: mechanical cleaning, 
twisting leads together, applying flux, and heating with 
soldering iron. Then while the joint is still hot it is 
dipped in varnish and set aside to cool and dry. When 
embedded in a potting compound no further protection 
is needed. 

Where the junction is subject to vibration, as in leads 
to aluminum motor windings, compression terminals are 
generally employed. Whether for joining aluminum to 
copper or aluminum to aluminum, three functions are 
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Six plants producing sleeve 
bearings in all designs and sizes; cast 
bronze bushings, rolled split-type bush- 
ings, washers, spacer tubes, precision 






bronze parts and bars. 
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Coil Base 




















Better Insulation 











(] More Winding Space 








Better Heat Dissipation 








Lower Moisture Absorption 





[| Greater Strength 
Lighter Weight 










































PRECISION 


PAPER TUBES 














Precision’s spiral winding and die- <, 
forming under heat and pressure pro- / gor 
vide coil forms with all the important © s 
features listed above. And they can | Als " R 
be made to your exact specifications © al ES 
of the finest dielectric Kraft, Fish San 
Paper, Cellulose Acetate or combi- 

nations . . . are available in 
round, square, oval, rectangular, 
in any length, ID or OD. 

Write today for a free sample 


and new Mandrel List of over 
1,000 sizes! 



























































































2035 W. CHARLESTON ST., CHICAGO 47, | 
Plant #2, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins 














required of the termination method: oxide film on 
aluminum conductor must be broken down, corrosion 
must be prevented, and contact resistance must be main- 
tained at a low value during the life of the equipment. 
These requirements are met by compression terminals 
filled (before inserting the wire) with a petrolatum and 
metal powder mixture. 

Of the problems involved in adapting compression 
fittings to production applications of aluminum magnet 
wire, a major one is the insulating oxide film which 
forms rapidly (actually in a few seconds) on the sur- 
face of a freshly cleaned aluminum conductor. On copper 
the oxide film that forms builds up slowly and is readily 
penetrated. The film on aluminum is tenacious and 
electrically insulating ; it can be removed either mechan- 
ically or chemically but short exposure to air restores 
the film. One solution to this problem is to add a com- 
pound containing metal dust such as zinc to the joint 
before compressing. The zinc particles act as conduct- 
ing bridges across the film, while the compound excludes 
the atmosphere and prevents the oxide film from re- 
forming. Such an approach is important with stranded 
wire if the inner conductors are to carry their share of 
the load. 

Electrolytic corrosion between two metals as far apart 
in the electrochemical scale as aluminum and copper is 
another major problem in terminating aluminum con- 
ductors. Copper and aluminum conductors in contact and 
subject to normal outdoor or damp indoor service will 
corrode. One answer is to interpose a material that is 
midway between copper and aluminum by plating the 
connector. Such materials as tin, zinc or cadmium have 
been found effective with a hot-flowed tin plating most 
generally used.* To exclude moisture which is necessary 
to initiate corrosion the terminal is filled with a petro- 
latum compound before the wires are inserted, and the 
abutting ends of the two wires are kept separated. 





Other Problems With Dissimilar Metals 


Differential expansion presents another problem when 
such dissimilar metals as aluminum and copper are used 
in a terminal. A rise in ambient temperature or heat 
generated by joint resistance will cause nearly twice as 
much thermal expansion in aluminum as in copper. 
When the joint cools, the joint resistance tends to in- 
crease. Repeated cycles may bring about increasing re- 
sistance and finally failure. Important factors in ability 
to withstand heat cycles are the relative cross sections 
of copper and aluminum, type of indentation and the 
maximum temperature. 

Cold flow or creep of aluminum is greater than for 
copper. The tendency is to relax contact pressure with 
passage of time even when heat cycles are not a problem. 
Again, the shape of indent is an important factor, and 
requires a modified tooling approach. (3) Crimps which 
do not penetrate as deeply as the longitudinal type are 
effective but more critical as to depth of indent. 

Notch sensitivity of aluminum introduces two prob- 
lems. Greater care is required in stripping to avoid 
nicking the wire and the terminal must support the wire 
for some distance back from the crimp. This factor also 





*See AIEE Technical Paper 48-216, “An Experimental Investigation 
f the Electrical Performance of Bolted Aluminum to Copper Connec- 
tions,” by W. F. Bonwitt; copies obtainable from Burndy Engineering 
Co., Norwalk, Conn. 
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THE FASTEST MOST ECONOMICAL WAY TO 

APPLY TERMINALS TO WIRE IS TO USE 

AMP AUTOMATIC MACHINES WITH 

AMP PRE-INSULATED* CORROSION 
PROOFED TERMINALS ! 


No capital investment for machinery ! 
You can make as high as 1800 com- 
plete, uniform, INSULATED terminations 
per hour. Connections are noise free, 
vibration proof, give extreme resistance 
to salt spray, and meet all other stan- 
dards and approvals required for the most 
simple or the most critical applications in 
all kinds of electrical circuits. 


For hand tool application: AMP CERTI- 
CRIMP* tools are gauged to +.003” to 
insure precision crimp. Tool and terminal are 
dot and color matched. Jaws will not release 
until proper crimping pressure has been reached. 





& 


In Canada: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P.O. 
Toronto 15, Elgin 5647 


QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apt. 9 


Montreal, Belair 8345 AIRCRAFT-MARINE PRODUCTS, INC. 
*“Trade-Mar' 


k 
AMP Trade-Mark Reg. U.S. Pat. Off. 2100 Paxton Street, Harrisburg 6, Penna 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 ehmeee 


temperature ‘chunaes from —40° to 110° F 
- . - Hermetically sealed; not affected by 
— moisture or other climate changes 
- Explosion-proof . Octal radio base 

. Compact, light, rug ed, inexpensive ... 
Circuits available: wage Normally Open; 
SPST Normally Closed. 

PROBLEM? Send for “Special Problem Sheet” 


-“Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
For currents of .060 to 6 Amps. ... 
Hermetically sealed; not affected by ‘altitude, 
ambient temperature, humidity. 
Write for 4-page Illustrated Bulletin. 


FAmperite CO., inc., 561 Broadway, New York 12,N.Y. 


1; Atlas Radio Corp., Ltd., 560 King St., W 


for precision coils to meet 
exacting industrial needs... 


FORMERLY 


eS) 


Paper section, form wound and bobbin 
wound coils tor practically every electrical 
industrial purpose—quantity produced to 
your exact specifications for top quality at 
lowest cost. All uses adapted to your ex- 
traneous variables. Two large plants for 
quick delivery of big or small orders. Over 
30 years of coil specialization. 


Use our cooperative service. Send 
. a B/P, sample or data for immediate 
estimate. No obligation. 


reaedanice delist INDUSTRIES 


TORIES IN CHICAGO AND KENTLAND, INDIANA 
sna MILWAUKEE AVE. ¢ CHICAGO 41, | 


makes the depth of indent a little more critical requir- 
ing more care in tooling up. The latitude experienced 
with copper conductors is not so favorable with alumi- 
num. 

Standards of performance now generally accepted for 
solderless connectors on copper conductors represent 
an excellent level of performance—in general, as good 
as a solid conductor of the same length. (4) For many 
applications high performance levels are important; for 
other uses a slight change in contact resistance may not 
be of significance. A new set of standards may well be 
required for many of the new applications for terminals 
on aluminum magnet wire. 


Properties of Aluminum Wire 


Most of the data available to date on aluminum wire 
has been prepared for its use in wire and cable rather 
than in magnet wire. Specifications have been developed 
for electrical grade conductors where the applications 
are primarily for large cables and overhead transmis- 
sion lines, so this standard, ASTM B230-50T, covers 
only hard-drawn wire of high tensile strength. For 
other than tensile strength data, this specification calls 
for: 

Weight, lb. per cu in., 68 F, 0.09765 
Conductivity, per cent, min, 60.97 
Resistivity, ohms per mil ft, 68 F .. 17.011 

For good winding performance, annealed rather than 
hard-drawn wire is needed, and annealing results in a 
wire of much lower strength. This introduces problems 
of increasing seriousness in aluminum wire as size is 
decreased, not only in the enamelling operation as pre- 
viously mentioned but also in handling and winding 
without stretching. Data on breaking loads, supplied by 
Electric Auto-Lite Company, point up this problem: 

Diameter Breaking load, Ib. 
of bare wire, 1m. Copper Aluminum 
0.0159 6.74 3.97 
0.0126 4.24 2.49 
0.1003 2.67 1.57 
0.0050 0.66 0.39 


It is obvious that the direct substitution of aluminum 
for copper can hardly be expected to be satisfactory. 
Like most other problems in design, there are potential 
advantages that can be obtained only by careful design 
appraisal of properties and limitations. OoOd0 
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1. Aluminum as a Material for Electrical Conductors, 
July 1948, page 74. Price and supply situation (four 
years ago) set the stage for wider use of aluminum in 
insulated wire and cable. Development of aluminum 
magnet wire would open up applications in auto- 
motive starter motors, ignition harness, transformer 
windings, relays and motor controls. 


. Centrifugal Casting of Aluminum for Squirrel-Cage 
Rotors, January 1947, page 100. Aluminum Die-Cast 
Squirrel-Cage Motor Rotors, July 1946, page 125. 
Two articles reporting the development of alternate 
methods of producing aluminum rotor bars. Use of 
aluminum reduces inertia and aids in balancing; costs 
less than welding or brazing copper collector rings 
to copper bars; fan blades can be cast integral with 
rotor. 


. How to Select Terminal Tooling, August 1950, page 
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So you want to split hairs? 


Well, here’s a man who can do it for you. His educated touch, on the controls of this 
massive new 4-high rolling mill, holds Bristol Brass sheet and strip to precisely the speci- 
fied thickness, down to tenths of thousandths of an inch. And this working combination of 
mill-wise men and modern machinery is what makes every foot of Bristol sheet, rod and 
wire uniformly “Brass at its Best.” The Bristol Brass Corporation, since 1850 in Bristol, Conn. 
Offices or warehouses in Boston, Chicago, Cleveland, Daytor, Detroit, Los Angeles, Milwau- 
kee, New York, Philadelphia, Pittsburgh, Providence, Rochester. 


“Bristol-Fashion’ means Brass at its Best 


















100. How methods of installation influence design 
of wiring and type of terminal to use on copper wire. 
(Same factors are equally applicable to aluminum 
wire in most cases.) 

4. Solderless-Type Wire Terminals, May 1949, page 104. 
Discussion of the 12 basic considerations that de- 
termine the type of terminal to select for lowest as- 
sembled cost. While confined to copper wire, much 
of the discussion is also applicable to aluminum 

conductors. 







STRIP FASTER 
STRIP EASIER 


and ALWAYS 
STRIP CLEAN 






Environmental Testing of Components 


Need Not Be Expensive 
(Continued from page 123) 

























dust-laden air around or through the test sample. The 
essential features are an air-circulating fan to produce 
the wind-driven effect and some method of introducing 
the dust and sand into the air stream. A cutaway draw- 
ing of a simple apparatus is shown in Fig. 12. This will 
not duplicate the specified procedure exactly without 
refinements, but results obtained with test specimens will 
be valuable in predicting results obtainable in the speci- 
fied apparatus. 





Patented, No. 2,523,936 





‘Whee : THE 2-SECOND STRIPPER... Rain and Sunshine. Of all environmental test condi- 
> tions, rain and sunshine are the most simple to repro- 
_ ONE LIGHT SQUEEZE duce. For sunshine, an ultraviolet and an infrared bulb 







DOES IT...! are all that is required. Exact calibration and regula- 


tion of the radiant energy would take considerable pains, 
So easy to use, a woman can operate z 


it all day long without tiring. Nar- but this is not necessary for cursory testing. The exact 
s row-span handles give comfortable conditions of the rain test of MIL-E-5272 can be ob- 
6 MODEL grip. Prevents wire waste. Can’t crush tained by the very simple apparatus sketched in Fig. 13. 





stranded wire because jaws stay open 


; — ae Vibration. Duplication of the various conditions of 
automatically after stripping until wire 







For all wire gouges 








from 8 to 22—Also is removed. No chance of nicking or vibration in the laboratory 1s more difficult than any ot 
cutting the wire or fraying the ends. the other common exposures. To duplicate any one con- 
for POSJ. Completely safe. Specially hardened dition is not too difficult, but to combine high- and low- 








blade can be changed in a jiffy. frequency vibration, resonant-frequency determination, 


fatigue tests, variable amplitude, or controlled am- 
plitude becomes a major problem accomplishable only 
T H E R U G G E D with proper equipment. Reasonably priced vibration 
ALL- ST FE EL machines suitable for testing small components are com- 


mercially available. These will vibrate in one plane 
only. And the test sample will have to be remounted 


& 6 79 
E. L AUTOMATIC for vibration in each of the three mutually perpendicu- 


lar axes of the test specimen. These machines accom- 
FOR HEAVY DUTY 


plish the customary cycle from 10 to 60 cps and re- 
STRIPPING.... turn in 1 min at an amplitude of approximately 0.060 


in. total excursion. Fig. 14 illustrates a temperature-con- 









As easy to use as a pliers! Automatic stop 












locks blades and jaws at end of stripping ditioning he od for a standard vibration machine which 

stroke, prevents snap-back against wire ends. makes it possible to vibrate samples at both high and 

Cannot crush stranded wire or accidentally low extremes of temperature. Cycling and amplitude 

cut or score wire. Blades are replaceable meitedh ee dilioals int eniie enmapetus het einen’ 

—can also be used as wire cutter when de- control are difficult in home-made apparatus, but rough 

sired. Models for all wire gauges from 10 checks may be made at constant frequency, uncontrolled 

to 30, also POSJ and 300 ohm twin TV wire. amplitude, by attaching an electric vibrator or a motor- 

CS - — — GDEAD 5 driven eccentric to a sample-mounting platform sup- 

SOLD THROUGH IDEAL INDUSTRIES, Inc. ported on springs or rubber mounts. As a last resort, 







AMERICA’S | 1008 Park Avenue, Sycamore, III. 


LEADING Please send catalog data on ‘'Stripmaster’’ and 


small samples can be attached to the pad of a small 
DISTRIBUTORS 


vibration-type sanding machine. It is surprising what 
can be learned from such crude procedures. 

Shock. Rough analysis of test sample resistance to 
shock can be made on small inexpensive equipment con- 
structed on the principle of the standard machine de- 
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HOWELL Type K 
Motor. Offers con- 
stant performance in 
the presence of dirt, 
dust, fumes and mois- 
ture. Sizes from 3 to 
150 H.P. at 1800 R.P.M. 
Either vertical or 
horizontal mounting. 


HOWELL Sanitary 
Motors meet the most 
exacting standards of 
the dairy and food in- 
dustries. They contain 
no pockets, cracks, or 
crevices. Available for 
vertical or horizontal 
mounting. 


| 
os 


OWELL 


Red Band 


MOTORS 


We think you, too, will appreciate Howell’s attention 
to your electric motor problems. Howell engineers 
are always ready with technical assistance on motors 
in the standard NEMA frame sizes or with specially 
designed motors if your situation requires them. 

So, on the tough jobs, on every job, consult Howell 
— manufacturers of industrial type motors from 
1/6 to 200 H.P. since 1915. Contact the Howell 
representative in your city or write to us direct. 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 
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230 Pork Avenue, New York 17, N. Y 35 E. Wacker Drive, Chicago }, Ill 








Can Aluminum 


be Anodized? 




















YES—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and develop- 
ing finishes for aluminum—painted, electro- 
plated, anodized plus chemical and mechanical 
treatments. For the latest information, simply 
write on your company letterhead to: 
ALUMINUM COMPANY OF AMERICA 

1981-E Gulf Building e¢ 





Pittsburgh 19, Pa. 






Refrigerator shelf, courtesy General Electric Co. 


ALUMINUM COMPANY 
OF AMERICA 





Fig. 15—Inexpensive shock-test machine 
ean be built on the basis of require- 
ments in Air Force Specification No. 7201. 





scribed in USAF Specification 7201 (Fig. 15). The 


essential feature is some method of guidance for the 


sample-mounting platform such that it will strike the 
sand in the sand pit squarely. Approximate g values 
for various distances of free fall can be readily deter- 
mined from the information included in Specification 
7201. To accurately measure and record g value and 
time duration requires expensive instruments. Repro- 
ducibility of test runs will be within reason if the sand 
is well broken up and if the platform strikes the sand 
squarely on each fall. Time duration will be within 
sensible limits, and the results obtained will be surpris- 
ingly like those obtained on the standard facility. 

This article is not intended to minimize the con- 
venience and desirability of adequate test facilities. Ac- 
curate and reproducible results are much more readily 
obtained in better facilities which should be used when- 
ever possible. If, however, compromises have to be 
made, they should be made at the expense of fancy 
facilities in favor of more diversified testing and ade- 
quate measuring devices. There is no substitute for 
accurate dependable electrical meters and other measur- 
ing devices. 

It is believed that some manufacturers refrain from 
submitting available test data because they are unable to 
accomplish the exact and entire test routine. This is a 
misconception because even partial and unorthodox 
data may be extremely enlightening and valuable to the 
project engineer in simplifying the tests which he must 
perform to prove the worth of a component before giv- 
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Voink of. CENTRAL 


ALL HEADS STYLES * ALL METALS 


RESEARCH ~—Aimed at superior products, Central’s years of 
exhaustive research on all types of pre-assembled lockwasher 
applications make possible the broadest use of the Sems 
method of fastening. 


KNOW-HOW —Central’s Sems come to you with proven 
pre-determined specifications for the correct ranges of 
spring action, recommended types of washers (external—in- 
ternal—countersunk—large dome—ring diameter—helical— 
flat washers— Neoprene or fibre discs). 


QUALITY — Years of experience in fastener design and tool con- 
trol, coupled with high speed precision production equipment, 
insures top quality. Central’s Sems with Phillips Recessed, 
standard slotted, clutch heads obtainable with every type of 
pre-assembled washer, will reduce your costs. 


CHICAGO, tit KEENE, NLM, 


Vn a ee 


ENTRAL CENTRAL SCREW COMPANY 


Yr, 3501 SHIELDS AVE. CHICAGO 9, ILLINOIS 


3028 € ELEVENTH ST. LOS ANGELES, 23 CALIF. © 149 EMERALD ST., KEENE, NH 
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How Many of These 
Features in Your Motor 7 
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COILS are vacuum impregnated (not gravity dipped) 
assuring uniform and complete saturation. 














4-POINT DIE CAST BEARING BRACKET affords uniform 
air gap of minimum clearance for maximum power and 
minimum heat. Assures permanently accurate bearing 
alignment. 
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EXTRA CAPACITY OIL CUPS for long operating periods. 
EXTRA BEARING LENGTH for longer life, quiet operation. 





















Compare this versatile Scruggs 4-pole shaded pole motor with 
anything available as to performance, price, adaptability and 
delivery service. Shown above are only a few of the features 
which have made it outstanding for hundreds of applications. 


Scruggs motors are available in skeleton, ventilated or completely 
enclosed types. 


SAMPLE MOTOR FURNISHED ON REQUEST 


Write, wire or phone us today about your application. Specify 
exactly what you require. Without obligation, we'll gladly send 
you a sample motor on memorandum invoice, built to your specific 
requirements. The Loyd Scruggs Co., 1022 N. 6th St., St. Louis 1, Mo. 
































HANDEE 


National manufacturers like 
the Chicago Wheel and 
Mfg. Co., Chicago, distribu- 
tors of the famous HANDEE, 
stake their reputations on 



































Loyd Scruggs Company 
craftmanship in vital com- 
ponents of their products. 
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MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 


ing approval for use. Data submitted will be considered 
on merit and governmental testing can be restricted to 
additional, complementary, and verifying procedures. 
Concentrated effort has been made by government 
agencies in recent years to standardize upon simplified 
methods of test and climatic exposure conditions with- 
out sacrificing scientific exactitude. This effort will be 
more apparent as new issues and modifications of exist- 
ing specifications are issued. Such efforts take cogni- 
zance of the shortage of trained test personnel and it is 
hoped that a large part of the operations can be satis- 
factorily performed by semiprofessional employees or 
technicians with qualified engineers in a supervisory 
and analytical capacity. OO0 


References in ELECTRICAL MANUFACTURING 

“Bibliography on Military Targets and Design Re- 
quirements,” February 1952, p. 132. Annotated ref- 
erences to some 26 articles dealing in whole or in 
part with Armed Services’ developments and _ per- 
formance requirements. 

“Engineering Testing,” November 1951, p. 124. An 
annotated bibliography of 19 earlier articles dealing 

with various aspects of testing. 


Selecting an Embedment System 
for Electronic Components 


(Continued from page 117) 


existence of inefficiencies due to the number of molds 
and limited oven facilities. A connected problem, respon- 
sible for a serious delay in the production schedule was 
the inefficient method of cleaning molds after use. 

Efficiency was gained by employing an improved 
mold cleaning method, by polishing the interior of the 
mold walls, and by the careful replanning of operations 
evolved about the more or less fixed number of molds 
and the amount of oven space resulting in a more 
expeditious process. 

It was found that catalyzation (addition of curing 
agent) of large masses of resin (about 2 gal or more) 
was rather critical. Any extraneous heat acting upon 
any part of such a resin mass would lead to a cumu- 
lative heat effect which would, in turn, cause a resin 
gellation prematurely to casting in the molds. This was 
experienced when the room ambient or temperature of 
the resin itself was too high prior to catalyzation or else 
when the resin was subjected to a serious temperature 
rise incurred by the friction of “mixing in” the curing 
agent. Solution to this problem was the establishment of 
regulated temperature controls and the subdivision of 
the resin mass to quantities in the order of % gal as 
the maximum resin quantity for catalyzation. 

It was found mandatory to assume a processing tem- 
perature datum for the production runs and therefore 
the operations were located in an air-conditioned shop. 
All temperature considerations involved in the produc- 
tion were based on the shop ambient. While we are 
dwelling on the subject of temperature control it should 
be reported what experience was gained in respect to 
the oven cure applied after gellation. 
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7 xx Die Cast Aluminum Jackets Complete assemblies with 
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ELECTRIC SOLDERING TOOLS 


PLUG 
TIP 


All parts replaceable 
by simply removing 


4 screws. 


50 WATTS 1%” TIP DIA. 
100 WATTS 34” TIP DIA. 
150 WATTS 34” TIP DIA. 
150 WATTS 12” TIP DIA. 
200 WATTS 5%” TIP DIA. 
300 WATTS 7%” TIP DIA. 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 


Screw Tip, Plug Tip. Pygmy and Mercury Electric Solder- 
ing Tools. Electric Solder Pots and Glue Pots. Electric 
Branding Irons. Electric Heating Units. 


ABBOTT BALLS 
do the job 
right 


HERE 


we caster Ind 


rataa ana ever 


deep hardened 


hard 


ck resistant 
SLA TaT alin 
rage 
1 load factors 


the all round ball 


ABBOTT SBaAit COMPANY 
ailroad Place, Hartford 10, Conn. 





By experience, temperature regulation of the oven 
postcure was found to be appreciably critical when the 
stepwise system was utilized for curing embedments. 
Very good air circulation and a minimum of insulation 
on the heating chamber were required in the oven to 
(1) anticipate a thermal lag (especially at the beginning 
of oven cure) due to the mass of the molds and (2) 
prevent a thermal evershoot due to the cumulative con- 
tribution of a large number of resin exotherms. 

There were a number of lesser problems in produc- 
tion which were met and dealt with but it is felt that 
they are more or less unimportant in relation to those 
previously discussed. 

For the most part this discussion has been centered 
about the casting resin itself with little mention of the 
care and design of the precast assembly. Careful 
thought entered into the placement of components with- 
in the package, prior to embedment, in order to elimi- 
nate any large and unused resin volumes in the finished 
embedment, and thus affect the desired economy of 
space requirements. 

In wiring an assembly from its component parts, there 
are two distinct concepts: the so-called unsupported 
assembly, in which the components are held together by 
their connecting leads alone, as against the supported 
assembly where special frame work devices are part of 
the assembly to which the components may be securely 
wired into place. The embedment technique is notable in 
that it can provide the most rigid support of the com- 
ponents plus accompanying insulation and separation of 
components and their connecting leads without the ne- 
cessity of supplemental supporting framework. The gen- 
eral practice at Emerson has been to select standard 
types of tube bases or plug connectors upon which the 
components may be assembled in an efficient, closely 
packed arrangement and soldered in place, again exem- 
plifying the unsupported assembly type. 


The “Wrap-Around” Construction 


There remains, of course, the older school of thought, 
that the tried and true method of rigid assembly is para- 
mount to all others. Such a rugged assembly will natu- 
rally withstand the rigors of handling in the shop during 
processing. But so far as the finished embedment is con- 
cerned, the unsupported assembly is certain to operate 
as successfully as the supported assembly with an added 
feature of space efficiency. The so-called “wrap-around” 
construction may also be mentioned. This depends on 
the presence of one or more larger centrally located 
components with a number of small accompanying com- 
ponents. The smaller components may be wired into a 
kind of planar configuration, wrapped around the larger 
components, and connected in place. This technique can 
be readily applied when equipment requirements are of 
production magnitude. 

The positioning of components should be such as to 
facilitate soldering and other means of connecting the 
parts of the assembly. This aspect is most necessary to 
miniaturized components and assemblies, and many 
times is of a nature that taxes the utmost in ability of 
the skilled electronic technician. Care must be taken to 
prevent the formation of large solder globules at lead 
connections as these junctions tend to act as stress cen- 
ters during the resin cure. Similarly, it is found that 
junctions formed by excessive wrap-around of leads 
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Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A.C. Overall length, 154”, 


The only miniature ... Where size end high rating 
snap switch come to terms with cost 


The ideal, low cost solution to a variety of today’s most 
difficult switching problems—TyYNIswiTcH. 

Especially designed to permit high load switching in 
small places, TYNISWITCH features simplified 
construction principles that eliminate the need for 
costly, non-functional bulk in new products. Switching 
performance is smooth and dependable . . . surpasses 
that of larger, more expensive units. Conclusive 
laboratory tests have shown that TYNISWITCH is 
consistently reliable at high operating speeds for over 
millions of cycles .. . and at a lower cost. 

Consider these important advantages now. New 
TYNISWITCH models can be developed economically 
for your particular applications—or you can select 
conventional circuit arrangements from a variety of 
standard stock models. Write for complete details. 
TYNISWITCH Division, The Sessions Clock Company, 
102 East Main St., Forestville, Conn. 
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Le 
LIT 
by its cover 


A Dano Coil with the New Molded Cover 


When you see the tough, rugged molded cover on these 
Dano coils you can be sure of extra electrical insulation 
with freedom from moisture—another Dano feature 
insuring quality and dependability in coils. Whether 
you need a simple electrical coil winding or a series 
of specially treated coils deeply impregnated with 
wax or varnish in vacuum impregnation tanks and 
cured in heat controlled ovens, Dano is always ready to 
serve your every coil need tailor made to your exact 
specifications. 


Send us samples or specifications 
with quantity requirements for our 
recommendation. No obligation! 


@ Form Wound 
@ Paper Section 
e Acetate Bobbin 
e@ Molded Coils 


e Bakelite Bobbin 

e Cotton Interweave 

e Coils for High Tempera- 
ture Application. 


Also, Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


when finally soldered in place present a rather formi- 
dable mass of mega) which, again, is very undesirable. 
Where lead lengths need be extended it has been found 
expedient to use Formvar-enameled wire rather than 
resort to insulating tubing. Such a measure is space- 
saving since the Formvar-enameled wire may be ar- 
ranged in very close proximity to other parts without 
fear of shorting and lends itself to ease of fabrication of 
the assembly. 

Representative of our production is the phase-sensi- 
tive rectifier shown in Fig. 1. Associated circuits and 
other data are shown in Figs. 2, 3 and 4. (See page 
115.) 

As a fitting summary here is a listing of observations 
and other useful data obtained from our experiences 
in casting resins: 

Summary of Recommendations 

1. The catalyzation of large masses of resin must be 
carefully considered with respect to manipulations, tem- 
perature, and time involved in the process since a cumu- 
lative heat of reaction may cause undesirable premature 
gellation. 

2. The addition of micronized fillers is regarded ad- 
vantageous for modifying the resin for varied applica- 
tions and for improvement in physical and electrical 
properties. 

3. Inclusion of air from the resin should be avoided 
and eliminated wherever possible. Air inclusion may 
cause an appreciable delay in gellation of the resin and 
result in non-uniform texture and nonrepresentative 
mechanical properties of the cured resin. 

4. A thorough and reasonably rapid method of mix- 
ing all of the ingredients is recommended (but there is 
a possibility of premature resin gellation indicative of 
excessive heat generated in the mixing operation). 

5. The utilization of a liquid curing agent is desirable 
which can be very rapidly and accurately dispensed for 
catalyzation. An additional feature of a liquid curing 
agent is its ease of dispersal in the resin. 

6. Temperature control with regard to ambient and 
resin mass should be maintained to obtain consistent 
results and to assist in adherence to the processing 
schedule. 

7. A oven cure schedule should be in a series of steps 
depending upon the reaction kinetics and concentrations 
of the casting resin and curing agents concerned. 

8. Ovens should be equipped with excellent air circu- 
lation, the temperature of which may be varied without 
serious temperature lag in order to carry out the step- 
wise oven cure efficiently. 

9. It is desirable to use highly polished molds along 
with a reliable mold release to effect better mold release 
and obtain a unit of very good surface quality, requiring 
little additional finishing. 

10. Some attempt should be made to establish quality 
control of the ingredients used in the resin formulation. 
This is especially directed toward the curing agent and 
the casting resin used. 

In connection with the configuration and wiring of 
electronic assemblies the following suggestions are 
offered. 

1. The unsupported type of assembly is favored by 
us. In this, the components are arranged and connected 
on a standard-type tube base or plug connector. 

2. The most compact and rugged, yet most accessible 
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Why BUY OPEN MOTORS 
WHEN BALDOR TOTALLY ENCLOSED 
MOTORS cost no more? 


Baldor STREAMCOOLED 
Motors are solidly enclosed .. . 
externally ventilated, fan-cooled, 

non-clogging...dust-proof, 
splash-proof, lint-proof. 
Corrosion-resistant and especially 


impregnated to resist moisture. 
Standard NEMA dimensions. 


ASK FOR FACTORY DATA on 
‘our complete line of electric 
motors, (1/20-20HP). 


BALDOR ELECTRIC COMPRNY + ST. LOUIS 
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Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS “Chicico 1s, Liinois 


Compression Molders and Branders of Plastics 








BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 
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(for the wiring procedure) arrangement is desired for 
the obvious space efficiency, not only within the assem- 
bly itself but with respect to external space limitations. 

3. The use of Formvar-coated wire is recommended 
where longer connecting leads are desired to reduce the 
possibility of accidental shorting. 

4. Care must be exercised in soldering and connect- 
ing to prevent the formation of large metal junctions 
which are stress-promoting centers during resin cure. 

5. If possible, all sharp projections and corners 
(whether due to configuration or components them- 
selves) should be minimized. It is recommended that 
flexible coatings such as silicone rubber be used if 
possible to eliminate sharp edges or corners common to 
iron-core transformers OoO0 


Development of 40-Volt 
Selenium Rectifier Plates 


(Continued from page 112) 


with these plates is derated to 16 or 20 volts, current 
ratios in the order of 4000 to 1 and 2000 to 1 respec- 
tively are realized. 

Reverse leakage vs ambient temperature character- 
istics were investigated with reverse voltage as the 
parameter. The results of this investigation for a 43¢- 
in. bridge stack are shown in Fig. 6. In general, the 
shape of the curves and the magnitude of the reverse 
current for a given temperature are comparable to that 
of rectifiers using 26-volt plates. It will be noted that 
the reverse current increases with decreasing tempera- 
ture, thereby increasing the internal reverse loss of the 
stack. This is not detrimental since this loss increases 
the amount of energy dissipated as heat within the rec- 


a a 
30 Average ambient temperature 
during test 85C 


Average temperature rise 
of stack above ambient l1¢_ Input 


4 Ye x4 in. plates bridge 
connected 4-]-1 
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Output volts d-c at 40 rms 
volts input 
nN 
oS 


oO 


4000 


oO 


1000 2000 3000 


Hours of operation 
Fig. 7—Output voltage of 4-34 x 4-34 in. bridge rectifier 
(40-volt plates) during life test at 85 C. Voltage drop 
after 3500 hr operation is 0.7 volts or 2.1 per cent. (Inter- 
national Rectifier Corporation.) 


tifier. The additional heat has the tendency to increase 
the operating temperature of the rectifier above that 
which would occur. To a certain extent, this increased 
loss tends to counteract the adverse effects of low tem- 
perature, but this does not hold true for applications 
requiring instantaneous operation since 30 min to one 
hour may be required to reach thermal stability. 
Life tests of rectifiers produced by this process are 
very promising. The results of tests on one set of rec- 
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Traff ic Moves 
Across the Bay 


SAN FRANCISCO, Nov. 12, 
1936 —The majestic Bay Bridge 
between San Francisco and 
Oakland today provided thou- 
sands of motorists a soaring 
spectacle of man’s perseverance 
and engineering genius. 
Following dedicatjon c 
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) fj THEN and Now 
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When the final rivet was driven home on the 
San Francisco Bay Bridge in 1936, Fansteel had 
been building dependable rectifiers for more 





than 12 years. Today Fansteel continues to offer 
design engineers the engineering genius and ex- 
perience which have made Fansteel a leading 





producer of quality Selenium Rectifiers. When 
you have a rectifier problem, consult with Fansteel 


Dependable Rectifiers 


for design assistance. Since 1924 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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roof of Precision 


that means tighter fastening! 


See the unique multiple-spline socket in that large 1-inch 
Bristol Socket Screw. 

You'll find this same exclusive Bristol feature (vital to 
tighter tightening) in every one of the 7,438 tiny No. 0 Bristol 
Socket Screws held in that 2 oz shot glass. 

It takes precise machinery ... painstaking effort ...to make 
them that way. But it’s worth it ...to give you shock-resistant 
fasteners, precise enough to be used in electric razors, cameras, 
communications devices, instruments of all kinds. 

The multiple-spline socket permits tightening beyond limit 
of ordinary screws ...turns internal wrenching force into rotary 
motion, not expanding pressure. Hence, no bursting, no round- 
ing out of socket walls—even in sizes down to No. 3, 2, 1, 0 
wire size. Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies and hard- 
to-get-at fastening points. For disassembly, a reverse flick of 
wrench loosens the set. 


Only sristot gives you the right socket screw for every application 


BRISTOL 


Multiple-Spline and Hex Socket Screws...Cap and Set 


RE A SL TE A A SA SSN A 
The Bristol Company 
| Mill Supplies Division 
153 Bristol Road, Waterbury 20, Conn. 
| Please send me free sample of Bristol’s Multiple-Spline Screw and 
bulletins showing applications to: 
| NAME TITLE 
| company 
| ADDRESS. 
i ceaiasilacerhibinietieeenecianiatpeaitnasgeenseise Oe anna Ee 
| encase lsicicneainncinmeiianes 


Our problem is mainly VIBRATION [] 
COMPACT DESIGN [] FREQUENT TAKE-APART [] 
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tifiers operated in an ambient temperature of 85 C for 
3500 hr are shown in Fig. 7. The drop in output voltage 
with time is comparable to that experienced with 26- 
volt rectifiers. 

Development of 40-volt plates is considered a major 
step toward the miniaturization of selenium rectifiers 
and a contribution to the art. Further effort to increase 
this rating to 70-volt will be expended at International 
Rectifier Corporation under the Signal Corps develop- 
ment contract. Due to the reverse characteristic, it is 
felt that the use of these plates will materially aid the 
engineer in designing improved magnetic amplifiers. 

OOo0 
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Bibliography on Metallic Rectifiers 


ROM time to time as developments in metallic recti- 

fiers took place, feature articles have been presented 
for ELECTRICAL MANUFACTURING readers. Those listed 
below have been included in this continuing program. 


Advanced Developments in Metallic Rectifiers, October 
1951, page 128. Requirements of both Armed Services 
and industry are accelerating developments; increased 
performance of selenium rectifiers for higher temper- 
atures; new types of semiconductors. 


Basic Circuits for Metallic Rectifiers, June 1949, page 100. 
Design guidance in selecting the proper type of circuit, 
and recommendations for correct application; for low- 
voltage high-current d-c power supply. 

What Happens to Rectifiers at High and Low Tempera- 
tures, March 1948, page 120. Report of laboratory 
tests to determine operating characteristics for selenium, 
copper-oxide and magnesium copper-sulphide recti- 
fiers between — 70 and 200 C. 

What Are Suitable Applications for Selenium Rectifiers, 
May 1947, page 106. Information about the load, oper- 
ating conditions and life needed for the supplier to 
specify the proper rectrifier unit. 

Principles and Applications of Semiconductor Rectifiers, 
December 1946, page 126. Discussion of three basic 
types of metallic rectifiers for power applications; per- 
formance characteristics of each type compared and 
contrasted. 

Transformer Calculations for Selenium Rectifier Appli- 
cations, February 1946, page 108. Detailed steps in 
arriving at suitable specifications for several kinds of 
rectifier circuits. 

Magnesium Copper-Sulphide Rectifier Design Factors, 
December 1945, page 106. Operating characteristics 
and engineering design data for various types of load. 





Ventilating Systems 
for A-C Fhp Motors 
(Continued from page 133) 





exhaust air. This baffle can be made to increase the 
heat transfer from the end windings by increaing the 
air velocity over them. The greater the airflow restric- 
tion, the more positive must be the baffle system to 


| prevent recirculation. In more extreme cases, the fan 
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Surprising, the confidence that people have 
in spark plugs. No one stops to question how 
many “sparks” they’re good for, because long- 
life performance has come to be taken for 
granted. Yet, when you get right down to it, 
you'll find good reasons for this complete con- 
sumer confidence. And, from a “sparking” point 
of view, perhaps the most important is the al- 
most universal use of special Hoskins alloys for 
the vital electrode wires. 
Producing the wire that sparks your car to power 
is a tough and tricky business. It requires special 
care in the selection of raw materials. Special 
melting and production techniques. Plus ex- 
tremely close control over alloy composition and 
uniformity of quality throughout the entire man- 
ufacturing process. 
Yet that’s exactly the kind of alloy that Hoskins 
is qualified to produce best. For, among the other 
quality-controlled alloys developed and manufac- 


How many SPARKS 
— ina Spark Plug? 


tured by Hoskins are: Alloy 717—for facing engine 
valves; Alloy 785—for brazing belts; Alloy 502 
—for countless heat resistant mechanical applica- 
tions. Then, too, there are the Chromel-Alumel 
thermocouple alloys . .. guaranteed to register 
true temperature-EMF values within specified 
close limits. And, of course, Hoskins CHROMEL 
. . . the original nickel-chromium resistance alloy 
used as heating elements and cold resistors in 
countless different products. 


Hot stuff for hot jobs! Heating elements made of Chromel-Alumel thermo- 
Hoskins Alloy 502 is ideally Hoskins Chromel deliver full- couple alloys accurately 
suited to many mechanical- rated power throughout their measure exhaust tempera- 
structural applications. long and useful life. tures of jet aircraft engines. 


NICKEL CHROMIUM 
WIRE 4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 
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IATTON-1I ¥ lacGUYER 


For over 33 years P-M has been a dependable source for small 
metal stampings. An extensive modern plant, complete equipment, 
specialized engineering experience and toolmaking skill combine 
at P-M to produce stamped metal parts accurately. economically, 
promptly. Moderate die charges. Modern facilities for large volume 
production. Special stamping problems are gladly accepted: recom- 
mendations for the most efficient and economical solutions are made 
promptly. Send prints for your next stamping job to P-M. 


TERMINALS for ELECTRIC WIRES 


Being long experienced specialists in the terminal field, we have 
dies to produce over 400 different kinds of separate terminals, and 
every modern facility to meet your standard or special require- 
ments. We also provide terminals in continuous form, supplied on 
reels, with machine for attaching and soldering tandem terminals 
to wires in one continuous operation. Send for folder. 









PATTON:-MacGUYER COMPANY 


17 Virginia Ave., Providence 5, R. I. 


Single anc multiple assem- 
blies up to 20 sections. 


Precision linear and tapered 

windings to plus/minus 

0.5% and better 

Mechanical * lerar 

are "oN Ea - * At the very heart of highly critical 
2 INO Dacklasn; equipment such as electronic com- 

smoothest rotation, longest puters, electronic gunsights and radar 

e assemblies, you find these Clarostat 

: * Series 42 potentiometers. There are 

Pe tracking of all units mo finer controls made. *% Engineer- 
sembly ing Bulletin on request. % Consult us. 


PAL 


CLAROSTAT MFG. CO., INC a 





must have a shroud with a close running clearance 
with the baffle. 

If the motor is single phase the switch end is clut- 
tered with terminal board, switch mechanism and often 
an overload relay. These obstructions (shown shaded 
in Fig. 7) make positive ventilation with a baffle dif- 
ficult. Also the electrical requirements of the end flange 
make an adequate air inlet area hard to achieve. 
Hence, even though the mechanism and the rotor fan 
blades move an adequate amount of air, most of it is 
recirculated. 

A new positive double-end ventilating system is 
shown at A in Fig. 8. The pulley end is similar to that 
at C in Fig. 7 except for the air exhaust openings, 
but the switch end has been made as effective as the 
pulley end by the addition of a baffle and a change 
in the arrangement and air flow area of the air openings. 
The end flanges are rather shallow dished and the 
motor outer shell is made longer so as to obtain addi- 
tional airflow openings in the shell. With this arrange- 
ment there need be no airflow opening restriction in 
either end of the motor even with a drip-proof construc- 
tion. The exhaust openings can be located over the end 
windings near the stator core so that cooling air passes 
over more of the outer periphery of the end windings, 
increasing its effectiveness. Properly arranged and 
proportioned, this system is the ultimate when fans 
are no larger in diameter than the rotor. 


Fan Increased in Diameter and Baffled 


The new system at B is similar to design B in Fig. 
7 except that the pulley-end fan has been extended 
around the end windings and up to just under the 
clamp bolt diameter. Here the pulley-end fan has a 
running shroud and the baffle is cast in the end flange. 
This large pulley-end fan is much more effective than 
the smaller fan but not in proportion to its diameter 
because it is a true fan and spills air out the back 
side against the end windings. The rotating shroud 
is curved to help prevent recirculation through run- 
ning clearance between shroud and cast-in baffle. This 
system is shown in more detail in Fig. 9. A large fan 
cannot readily be used on both ends of a motor because 
of assembly problems. However, the pulley-end venti- 
lation can be given a further boost by the use of 
multi-staging. 

A variation of this principle is shown at C in Fig. 
8. Here the ventilating air first passes through a large 
diameter fan with a running shroud and a full back- 
plate, then into a straightener which takes out the 
tangential component of velocity and returns it radially 
to the center of the motor. Here it flows into the rotor 
fan, around the end windings and out the exhaust 
openings in the shell. With this system the air velocity 
over the windings is higher and the air temperature 
rise is lower than with the large single fan shown at 
B. This system represents the ultimate necessary at 
this time to balance the maximum utilization of elec- 
trical material in an end-ventilated fhp motor with a 
moderately large value of approximately 0.5 for length- 
to-diameter ratio. It is especially useful in producing 
limiting ratings with the same general parts as high 
production ratings that otherwise would have to be 
made in larger diameter frames. 
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DRIVER-HARRIS ANNOUNCES... 
REVOLUTIONARY 


Resistance Wire 
COILING MACHINE’ 
with 


aa aw , a: Synchronized Rolling Action 
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As producers of the world famous “Nichrome’* and other outstanding 
electric heating and resistance alloys, Driver-Harris engineers are inter- 
ested in obtaining application results commensurate with the exceptional 
advantages their alloys afford. Therefore they have developed a new coiling 
machine which eliminates wire coiling faults—especially coil irregularity 
due to work-hardened areas produced during coil formation. 
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This new machine is the result of knowledge accumulated during forty wore es be Se Um ej 
years of close association with wire coiling problems. Its revolutionary é 
principle of operation—the synchronized rolling action of all coiling parts— 
results in vastly improved performance over that of any other type machine. 


Product of long study and a thorough knowledge of the requirements of 
the industry, this Driver-Harris unit— 


(1) handles the full range of resistance wire coiling normally required, close or 
open winding (and can be adapted for twin wire coiling); 


(2) cuts coil ends clean on all sizes, close or open wound; 


(3) maintains resistance accuracy of cut coils at all times by photo-electric 
control (variation not exceeding + 1%); 


(4) affords the lowest operational and maintenance costs of any comparable 


salen nadine, eC MM a CM ct 


twisting of wire. 
Standard Model coils #20 to #36 B&S gauge wire. Units for other gauges 
built to order. Send for illustrated Bulletin C-52, giving full information. 


*T.M. Reg. U.S. Pat. Off. 
0st Alioy, TPatent Pending 
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| Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 





MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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Notice the thick, sloping walls on this plastic piece. 
This instrument gauge cover, formerly made of brass, 
is now molded of impact plastic material. whose most 
necessary characteristic is strength. 

This is a good example of the versatility of K & J 
molding. Whatever characteristics your piece requires, 
we will investigate it thoroughly and recommend the 


proper plastic for the job. 


e TRY KUHN & JACOB NEXT 


Kuhn & Jacob 


MOLDING 277 TOOL Ta. 


1204 SOUTHARD STREET, TRENTON 8B, N. J. 
Telephone Trenton 4-5391 








rie S. C. Ullman 
55 W. 42nd St., New York, N.Y. 
Telephone — Penn 6-0346 


. 
Wm. A. Chalverus 
Philadelphia, Pa. 
. 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Telephone — Bridgeport 7-4293 


Open Drip-Proof Through-V entilated Motors. Were 
the loss dissipation is from both the end windings, the 
surfaces of passages through the air gap and the stator 
or rotor iron or both. Only a small portion of the 
loss is dissipated from the outer surface of the motor 
and through the mounting if it is solid. Here again 
heat runs are readily duplicated. 

The best ventilating system for this construction 1s 
again one with the nynimum of material, space and 
mechanical complication that will balance an electrical 
design where the material is used to the utmost. 
Therefore, in a given diameter, a large rating in a 
long stacking will again require much more ventilation 
than a smaller rating in a shorter stacking. This re- 
quirement is somewhat automatically taken care of in 
the air-through design since the surface area of the 
passages increases with the increase in stacking length. 
llowever, these passages account for the dissipation 
of only a portion of the losses so that some increase 
in ventilation system effectiveness is required with an 
increase in rating and corresponding stacking length. 
The ventilation system effectiveness may be improved 
by increasing the fan diameter but this is limited by 
the motor size. 

The much used induced- and torced-draft  systcms 
and some new arrangements of multi-stage svstems are 





shown in the following diagrams, Fig. 10 is the first 
of two versions of single-fan induced-draft air-through 
ventilating systems. It has large air passages in the 
rotor only and a small rotor fan on the pulley end. 
The fan induces air through the switch-end flange, 
under the switch-end windings, through the passages 
in the rotor, through the fan, around the pulley-end 
windings and out. This system has some fundamental 
disadvantages. The air velocity over the switch-end 
windings is low and heat transfer poor. The velocity 
through the rotor is high but the surface area is low 
so that heat transfer is only moderate. The velocity 
over the pulley-end windings is high but the air 1s 
hot from the rotor losses so that heat transfer is again 
moderate. The air passages in the rotor cannot be of 
adequate area within the realm of reasonable material 
utilization. Thus the quantity of air flow is low and 
the air temperature rise is high. Cooling the rotor in 
series with any other heat transfer surface gains no 
advantage; rotor losses and the air gap heat transfer 
resistance make this secondary way of cooling the 
stator ineffective and preheat the air before it reaches 
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TO AIRCRAFT AND ARMED FORCES 
SPECIFICATIONS MANUFACTURED AND 
STOCKED BY GARRETT 


Whatever your needs in washers, Garrett makes them! We manu- 
facture the most complete line of washers in the world. Here are a — 
few of the many product-proved washers which you can get... 


NAS 463 ‘A-3135 ~ A-3235 

AN 935 AN 961 AN 122576 thru | 
AN 940 AN 970 122600 | 
AN 945 AN 975 NAS 70 | | 
AN 955 AN 8013 NAS 143 

AN 960 , NAS 1430 


IMMEDIATE DELIVERY FROM STOCK 


You can get quick deliveries of regular steel, brass, bronze, monel | 
metal, aluminum, Alclad and copper as specified. Garrett's plating 
facilities can supply them plated with zinc, nickel, brass, chrome 
or parkerized. 
arrett as a manufacturer offers you one source of supply for | 
small metal stampings, lock washers, special flat washers, hose 
clamps or springs. Write for complete catalog AN 52. 


GEORGE K. GARRETT COMPANY, INC. 
D & TIOGA STREETS, PHILADELPHIA 34, PA. 


MANUFACTURERS OF 
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Miniature Incandescent Lamps 


‘ for all purposes 


Please inspect this lamp carefully. A tubular 120 volt 
4 watt pilot lamp, ideally suited to signal indicator appli- 
cations, with exceptionally long life; is regularly furnished 
with candelabra screw base. Overall size is: 9/16’ diam- 
eter, 1-9/16" length. May also be used as a replace- 
ment for the glow-type lamps, especially where greater 
degrees of illumination are required. 


The lamps illustrated above represent only a few of 
the many we now make for industry. Perhaps one of 
our present lamps may be the answer to your lamp 
problem. If not, perhaps we can develop the lamp you 
need. Won‘t you consult us on your next job? 


LAMP MANUFACTURERS FOR THE 
ELECTRICAL INDUSTRY SINCE 1911 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y. 


‘OPHAR 


~~._ WAXES 
“~~\.COMPOUNDS 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F. 


Compounds meeting Government spe- 
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\ 
| cifications plain or fungus resistant. 
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Let us help you with your engineering 
problems. 
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ZOPHAR MILLS, inc. 


112-130 26th Street, 
Brooklyn 32, N.Y. 








an effective heat transfer surface. 

The version shown in Fig. 11 has air passages in 
both stator and rotor and through the air gap. A 
large diameter fan induces air through the switch-end 
flange, under and the switch-end windings, 
through the air passages in the stator, rotor and air 
gap, over and under the pulley-end winding, through 
the fan and out. The air velocity over the switch-end 
windings is low but on both sides so that heat transfer 
is moderate. The air velocity through the air passages 
in the iron is high and heat transfer good. However, 
the quantity of airflow through the restricted rotor and 
highly restricted air gap is low so that the air rise is high 
especially in the air gap. The rotor is cooled only to keep 
its losses from heating the stator. This is different from 
the first version since the stator and air-gap airflow will 
be about the same whether the rotor has air passages or 
not. The air velocity over the pulley-end windings is 
low and the air is hot, so that heat transfer is mod- 
erate to poor. This system has the disadvantage of 
only moderate to poor end-winding heat transfer. If 
the first and second versions are combined to increase 
the pulley-end winding heat transfer, the rotor fan 
will spoil the operation of the large fan and airflow 
failure will result. However a two-stage system can 
readily be devised to advantage. 


over 





FIG. 12 


Fig. 12 shows the design of Fig. 11 in combination 
with a forced-draft switch-end rotor fan. All the air 
velocities will be increased somewhat with a corres- 
ponding increase in heat transfer, but the air velocity 
over the switch-end winding will be greatly increased 
with a great increase in heat transfer. In this system 
the rotor air passages are of dubious value since their 
air inlet is in the inlet side of the switch-end rotor 
fan. The air-gap passage and the space between the 
stator teeth has the least thermal resistance to the 
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Automatic 
ences we 
y,| Controlling 


Pyrometer 
(Contact Meter) 


On-and-off control of 
heat in furnaces, 
ovens, liquid baths and chemical processes. For 
use with all standard thermocouples. Ranges 
from —200° Fahrenheit to 3000°. Also Centigrade. 
Loads from a few watts to many kilowatts. Con- 
trol electric heaters, gas flames, blowers, steam, 
freezers. 





Limit controls for over temperature shut off safe- 
ty. Couple-Guard for thermocouple safety. Plug- 
In unit construction. Cat. No. 4531 (illustrated) 
range 0-2500° F. and 0-1370° C. Price $121.50. 
Other ranges are comparable, 


CHECK COUPON BELOW FOR BULLETIN SP-21 





Hi-Lo 
Automatic 
Controls 





Special - purpose controls. 
Double contact or single contact, either low or 
high limit. For voltage, current, or temperature 
ranges, 


ASK FOR BULLETIN SC-1 IN COUPON BELOW 





PANEL 


PORTOREE 3D) ee 


Meter Cases 


API panel meters in a 
Fit any Simplytrol pyro- variety of clear plastic or 


i , Va" 
meter or any API panel — cases in 212" to 
meter. Also meter stands 2" Snes, 


for bench use. 
REQUEST BULLETIN API-7 





API RELAYS 


y High sensitivity, snap- 

, action for use in Sim- 
plytrol contact meter 
circuits, 


CHECK BULLETIN CMR-6 









CONTACT METER-RELAYS 
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CAT. No. 451-C 412” CAT. No. 351-C 334’ CAT. No. 261-C 2-7/16" 


Direct control on ¥2 vA or 0.1 MV. Positive make, clean break. 
Reset electrically, no solenoid or pusher. Indicating, contact- 
making meters. Voltage, current, and temperature ranges. 
A.C. and D.C. 


Energized micro-contacts of platinum rated at 5 to 15 milliamperes DC for 
intermittent or continuous duty. One contact is carried on the jeweled move- 
ment — connected to a locking winding. Stationary contact mounted in semi- 
fixed position with spring action to aid breaking. 


REQUEST BULLETIN CMR-9 ON COUPON BELOW 


PYROMETERS 


2% accuracy indicating pyrometer 
millivoltmeters in the same sizes and 
case styles as the Simplytrol contact 
meters. Panel mounting for OEM use. 
Also portables for laboratory or shop. 
Automatic cold junction and copper correction. Ranges from 
—200° to 3000° F. For all Standard thermocouples. White dials 
with black scales or black dials with white scales, 





CHECK BULLETIN SP-22 ON COUPON BELOW 





POLY-POINT 


Multiple installations of 
Simplytrols are compact... 
for single station control of 


Base. 
many functions ... take a 


minimum of panel space. Each contact meter can operate into 
its own load relay for independent control or all may work 
into a common load for safety shut off or alarm systems. One 


power supply and one contact interrupter will handle several 
meters, 
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CHECK BULLETIN SP-15-A ON COUPON BELOW 


SHUNTS 


Shunts for ammeters 30 to 1200 
amperes, 50 millivolts. Made to 
JAN S-61 specifications. 


CHECK COUPON FOR BULLETIN S-1 


API 








Please send the following bulletins: 


SP-21....... nasassenis a 


Riceninatnasenace SP-15-A 


COMPANY 


ADDRESS 


ASSEMBLY PRODUCTS, INC. 


CHAGRIN FALLS 3, OHIO, U.S. A. © PHONE: CH 7-7374 
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stator windings and is therefor the best heat transfer 
surface available if the airflow area can be made 
large enough to allow an adequate quantity of air flow 
to keep the air temperature rise down to a reasonable 
value. 

Any fan which induces ventilating air to flow 
through a motor must handle the heated air. Since 
this air is less dense than the ambient air and since 
the fan is a constant volume pump, it pumps less 
weight as the air becomes hotter. The weight flow 
of air determines its heat dissipating ability. Therefore, 
induced-draft fans become less effective as the air tem- 
perature rise increases. If the fan were to force air 
through the motor, it would always operate on air of 
ambient temperature and density so that it would force 
a constant weight flow of air through the motor. For 
this reason a forced-draft air-through ventilating sys- 
tem has some advantage. 


@ Heat Resistant 
’ ® Strong and Tough 


How ‘'  @ Low Space Factor 

/ @ Moisture Resistant 

Wi ‘ ® Positive Quality 
(made by the patented electronic ex- 
trusion process, developed and used 
exclusively by Glass Fibers Inc.) 





‘ FIG. 13 
yh Leading suppliers of electrical 
insulating materials can furnish Fig. 13 shows a single-fan forced-draft air-through 
; ‘ig. 1S shows a singtle-ti irced-dré alr- Ug 
ows VITRON in these versatile forms— 1 lecasiialbelr ani sai 
ventilating system with air passages through the stator 
S | g 









and the air gap and a small pulley-end rotor fan. The 
© Glass-covered Magnet Wire fan forces air under and over the pulley-end windings, 
© Glass-braided Wires 


© Glass-reinforced Cables 7 ~O 


through the stator and air-gap passages, under and 
over the switch-end windings and out. Air velocity 
over the pulley-end windings is high and heat transfer 





<a a good; air velocity through the stator and air-gap pas- 

(©) - sages is high and heat transfer good, and air velocity 

\ 4 Jj . over and under the switch-end windings is low and 

L © Glass Sleeving sag oe ad 

, © Giese taba the air is hot so that the heat transfer is poor. This 

pe g system is generally good except that the maximum 

> “TS p> © Glass Tapes 

5, = | 


air velocity is limited by the small fan diameter. 


@ Glass-reinforced Laminates 
@ Varnished Glass Cloth 
e Treated Glass Tapes 





Design your electric units for top pertormance 
now. Our Customer Service Department is ready 
to give you every possible help. Suppliers’ names 
available in a jiffy. Just write us—that’s all you 
need to do! 





GLASS FIBERS inc. 


1810 Madison Avenue, Toledo 2, Ohio 







ELECTRICAL INSULATING MATERIALS In Fig. 14 a large diameter fan is used and air 


| flow passages through the rotor can be employed. Here 
| the air velocity and thus heat transfer is increased 
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Vital step in meeting America’s 
Stepped-up need for power! 


Only by stepping up production of transformers can 
America meet today’s greater demand on its power lines. 

For America needs more electric power . . . to do the 
double job of powering our defense plants and our con- 
sumer industries. So it’s full speed ahead all over the U. S. 
on transformer assembly lines. 

The transformer industry is carrying out this difficult 
task magnificently, and RB&W is proud to be assisting 
with its many products for the entire electrical field: 


Hot galvanized bolts, and other fasteners...Tapping 
Screws threaded full-size up to the head for maxi- 

mum holding power, even on thin gauge metals . 

new, one-piece, self-locking SPIN-LOCK Screws, with 
ratchet-like teeth under the head, for faster, more & 
positive locking ... Machine Screws . . . Phillips and 
Clutch recessed heads . . . silicon bronze Hex Bolts 
and Nuts... Cap Screws ... Nuts of all types, styles, 
shapes and sizes. 
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RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY Ait:tAy] 
Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, THE COMPLETE 
Calif. Additional sales offices at: Philadelphia, Detroit, Chicago, Dallas, QUALITY LINE 
air Oakland. Sales agents at: Portland, Seattle. Distributors from coast to coast. 
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Special Design Motors 


Example: type LD3 (illustrated) for aircraft 
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SPECIFICATIONS - Type LD3 





VOLTS CYCLES AMPS DUTY H.P. R.P.M. 
24 DC 2.2 Intermit. 1/95 3600 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 1.5 Cont. 1/100 4000 
24 DC 7.8 Intermit. 1/8 8500 

12-32 volts D.C. — With or without electrical 
Governor — Ball Bearings — Details on Request. 
Facilities and assistance are available for the 


development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. © MENOMINEE, MICHIGAN 


rubber 


Look for 
the Yellow Core 


friction 


SOLD ONLY THROUGH RECOGNIZED WHOLESALERS 


made by OK ONITE 





over all surfaces except the under side of the pulley- 


end windings. The net result, however, is an increase 
in the loss dissipating ability of the system. 

These last two modifications can be successfully 
combined into a two-stage forced-draft system shown 





FIG. 15 


in Fig. 15. The airflow passages are through the stator 
and air gap only. Here the ventilating air enters the 
pulley-end where it is forced through the large diam- 
eter fan with a full backplate and running shroud. 
From there the air flows into a straightener which 
takes out the tangential component of velocity and 
returns it radially to the center of the motor where 
into the rotor fan. The air is then forced 
under and over the pulley-end windings, through the 
passages in the stator and the air gap, under and 
over the switch-end windings and out. All the air 
velocities will be increased with a corresponding in- 
crease in heat transfer, but air velocity under and 
over the pulley-end winding is greatly increased with 
a great increase in heat transfer. This system repre- 
sents the ultimate available at this time to balance 
the maximum utilization of electrical material in a 
forced-draft through-ventilated fhp motor. 


it flows 


Special Ventilation Problem of 2-Pole Motors 


The foregoing discussion applies basically to 4-, 6- 
and 8-pole motors, but with reservation to 2-pole 
motors, which for electrical design reasons have a 
much smaller ratio of rotor to stator OD. The small 
2-pole rotor diameter makes necessary a much smaller 
rotor fan and end-winding circle diameter. This smaller 
diameter greatly impairs any end-ventilating system 
because both the air velocity from the fan and the 
surface area of the end windings are greatly decreased. 
For this reason an end-venilating system is not as 
effective as an air-through ventilation system of com- 
parable complexity. 

Nor is an air-through ventilation system in a 2-pole 
motor as effective on a comparable speed basis as an 
air-through ventilating system in a 4-, 6- or 8-pole 
motor. This is because the electrical design of a 2-pole 
motor dictates that it shall have fewer stator winding 
slots and therefore much less surface area of contact 
between the stator windings and the iron. Decrease 
in contact area creates a greater temperature differen- 
tial for an equivalent loss dissipation. This increase 
in temperature differential makes the winding tem- 
perature higher in the 2-pole motors for the same 
heat transfer effectiveness through the stator airflow 
passages. 

(Continued on page 342) 
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all get together... 
A case for further 


BRUSH STANDARDIZATION 


ESPITE the fact that practically every component and sub-assembly 

of the U. S. industrial machine is today as STANDARD as the Acme 
thread, various mill operators still stock and specify thousands of different 
types of mill motor brushes — most of them differing only slightly from 
recently published AISE mill motor brush standards. 








Long aware of the advantages of brush standardization, National Carbon 
Company offers a brush to match every one of the AISE mill motor brush 
standards — plus the further advantages of shipment from stock for all the 
commonly used types. 





“National” STANDARDIZED Mill Motor Brushes (listed at left) come 
to you at the same low unit price for 100 or 100,000 brushes, sturdily 
packaged for convenient handling and storage. 














AISE standard numbers 
for “‘NATIONAL” standardized 
Mill Motor Brushes 


NC NUMBER 


We're off to a good start. Let's keep going together — toward further 
standardization and more economical, efficient operation for YOU! 





AISE STANDARD NUMBER 


























20-4800 STD NO. 21 
20-5600 STD NO. 25 
24-4800 STD NO. 29 
24-5600 STD NO. 30 


24-6400 STD NO. 32 





The terms ‘‘National”’, “Eveready” and the Three Pyramids device 
are registered trade-marks of 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


IN CANADA: National Carbon Limited, 
Montreal, Toronto, Winnipeg 





WHY BUY THIS ITEM? 


It gives you double the usable light! wc. : ne aoe 
No metal can to leak or corrode! tases ice 
It can’t stick, swell or jam! 

It delivers the whitest, brightest light! 

It's the “Eveready” No. 1050 flashlight 
battery, made with the zinc electrode inside 
a carbon jacket — just the reverse of every 
other battery on the market! 

Test it and... you always buy it! 
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General 
Purpose 
Control 
Valves 





ro 


Full Port Area—Packless 

For Air, Gas, Water, Brine, Freon, Methy! 
Chloride, Light Oil and other Liquids and 
Gases up to 212°F; Pressures up to 400 
pounds 

* Several Auxiliary Variations 


* Several Sizes: “2 to 2% inches 


+ 


Our Bulletin 8210 Solenoid Valves are designed for those shut- 
off requirements where a simple, rugged, automatic control will 
serve. They close instantly when current to the coil is cut off. 
Full line pressure on top of the valve piston aided by a powerful 
spring assures tight closing. They reopen fully when the coil 
energy is restored. Only minimum current is required because the 
solenoid, when energized, is required to open only the small pilot 
port against the line pressure. The construction is such that the 
valve is held open by the solenoid for full pipe area independent 
of the flow through the pipe line. 





Three auxiliary variables are available: (1) device for locking 
the valve in open position; (2) device for utilizing the valve for 
whistle control ; (3) by-pass adjustment for holding the valve open. 


Bulletin 8211 Valves are similar except that they have Explosion- 
Proof Solenoids approved by Underwriters’ Inc., Class 1, Group 
D, Hazardous Location. 


If you have any automatic control prob- 
lems that fit into the above class, you 
might study fully the merits of Asco 
Bulletin 8210 and 8211 Solenoid Valves. 
Write us anyway, regardless of your 
problems, because we have many other 
types of solenoid valves. 





V-51-1 
When in need of Electromagnetic Controls, come to us. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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lt would be desirable to be able to select the best 
all around system for each of the basic enclosures— 
totally enclosed, totally enclosed fan-cooled, and open 
drip proof—but this is not possible because of the 
variation in the four factors that must determine 
the best ventilation system for each basic enclosure, 
namely: Motor physical size, production quantity, man- 
ufacturing facilities, and application variations. 


No One Best System 


The best ventilation for totally enclosed 


motors is determined mostly by application variations. 


system 


Some have a very intermittent duty cycle so that any 
internal ventilation would be unnecessary. Others are 
built into equipment where there is adequate heat 
dissipation from the stator by metallic or fluid conduc- 
tion. Still others may be adequately ventilated by air 
moved by the motor load such as in certain fan and 
blower applications. Nevertheless, the trend in many 
applications is toward fan-cooled motors. 

The best ventilation system for a totally enclosed 
fan-cooled motor is determined by all four of the 
factors listed. For instance, large motors built in small 
quantities, where cast construction is a general practice, 
cannot readily use the internal fan construction of Fig. 
3 1) because of the difficulty in fabricating the louver 
jets. Also, larger motors utilize side-mounted terminal 
boxes so that a switch-end overhung fan is not objec- 
tionable. Even in fractional motor sizes, manufacturing 
facilities may not be adjustable to the internal fan 


construction. cannot he 


used in explosion-proof fan-cooled motors. However, 
from the point of view of application flexibility, the 
internal fan system of Fig. 3 D seems to be best for 
thp motors. 

The best ventilation system 
motors is again determined by all four of the listed 
factors. In the open drip-proof enclosure there is a 
standing controversy 


Certainly this construction 


for open drip-proof 


between end ventilation and 
through ventilation. In any form the latter requires 
less air flow opening in the motor compared to end 
ventilation. This is because through ventilation requires 
an air inlet only in one end and an air outlet in the 
other end, while end-ventilation requires an inlet and 
outlet in each end. Thus a best system, where a greater 
amount of enclosure is desirable, would be an air- 
through system. This is often the case in larger motors 
but not often true in fractional-horsepower sizes. 

Most motor designs are enclosed to the extent that 
material utilization is not what it could be with a more 
open construction that would still be drip proof. The 
economical more open drip-proof construction does not 
seem to be readily adaptable to the heavy cast motor 
frame and end-flange construction generally used where 
there are a wide variety of applications with a relatively 
small amount of production in each. For large quantity 
production concentrated in a few application variations, 
material utilization is a function of the ventilation 
opening area in the motor. 

In the final analysis the trend in thermal design of 
motors has succeeded in utilizing air, which costs 
nothing, to replace electrical and structural material to 
a greater and greater extent. o00 
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W—Germanium Rectifiers in Industrial Ratings 





FOR BROAD APPLICATION IN POWER CONVERSION 


A development of G-E research 
laboratories, new industrial  ger- 
manium rectifiers are now being 
produced by the Lighting and Recti- 
fier Department of General Electric. 
In addition to the advantages of 
small size and light weight, these 
new rectifiers have many outstand- 
ing features. The extremely low re- 
verse leakage and low forward volt- 
age drop are shown in the graph at 
right. Regulation is less than five 
percent when operated at the high 


current densities permissible with 
germanium. 


To obtain outputs other than those 
shown in the rating table, single- 
phase, center-tap; single-phase, 
bridge-connected; and three-phase, 
bridge-connected ratings are avail- 
able. 


Other features are listed below. For 
more information, write Section 
461-22, General Electric Company, 
Schenectady 5, N. Y. 


OUTSTANDING FEATURES 


@ Lowest forward drop giving best 
regulation of existing metallic recti- 
fiers. 

@ Highest output voliage per cell 
permitting use of fewer cells. 

@ Best current output of existing 
metallic rectifiers. 


@ Instantaneous rectification, 


@ Smallest size per watt output of 
existing metallic rectifiers. 


@ No loss of rectification after re- 
maining idle. 

@ Long life expectation (5000 hours 
of operation at rated voltage indicate 


no change in forward resistance or 
reverse leakage). 


GENERAL @) ELECTRIC 


461-22 
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DYNAMIC CHARACTERISTICS OF TYPE RA2 CELLS 


Model 


D-c 
Volts 


D-c 
Amps 






ONE-CELL, SINGLE PHASE, HALF-WAVE RATINGS 


RATINGS 
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2 | sk 1 @) 4 








343 





















CBA aR TD 
MRR ela) 


ideal for 
Hundreds of 
Electrical Operations 











The Zenith Multi-Circuit Cycle Timer is specially designed to 
accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations. Available now! 


For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 


ZENITH ELECTRIC CoO. 


152 West Walton Street Chicago 10, Illinois 





MEGOHMS 
MEGOHMS 


MEG 
mec Cheaper by the dozen with 


mecoums —_JELLIFE 
ALLOY 1000 
RESISTANCE WIRE 


MEGOHMS 
This new material packs 1000 ohms/cmf—48% more than 


MEGOHMS 
MEGOHMS 
the widely-used nickel-chromium alloys. 


MEGOHMS 
MEGOHMS 


And what’s more, there’s no 
loss of other important 
physical and electrical prop- 
erties. High tensile strength 
— excellent solderability — 
TC of Resistance is 20 
—EMF vs Copper + 7 mi- 
cro-volts—Coefficient of Ex- 
pansion 13.9— remarkable 
Surface-Corrosion Resistance 
—and many more vital 
characteristics make ALLOY 
1000 a money-making, pres- 
tige-building component of 
compact, precision resistors. 
For complete data, get Bul- 
letin 25. 


tS LEKTROMESH © RES, 


eo 


THE C. 0. 


JELLIFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


e DIPPING BASE 
aim aonv”® 


CULTERS « 


a4 usaw auim 
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X-Ray Tin Coating Gage 


(Continued from page 127) 





voltage to the Geiger counter tube, and plate voltage 
to the tubes of the scaling circuit. The scaling circuit 
itself is used to reduce the number of counts from the 
Geiger tube by some fixed factor before they are 
counted. The circuit consists of a series of binary scal- 
ing units, each of which effectively divides by two the 
number of counts reaching it from the previous binary 
unit. In normal operation of this gage, it has been 
found that scaling by a factor of 1/64 reduces the num- 
ber of counts received in a 30-sec counting interval to 
less than 500, a number which can be satisfactorily 
handled by recently developed counting equipment. 

In the first gages of this type, the counts or electrical 
pulses were passed through the scaler to electromechan- 
ical counting and printing devices. For the simple 
counting operation, a relay closed by each pulse could 
be used to drive an indicating pointer around a cali- 
brated dial; however, since a printed record is usually 
desired, it is necessary in electromechanical devices for 
the relay to drive printing wheels carrying embossed 
numbers, and for additional relays to actuate a print- 
ing mechanism. These relay-actuated devices proved to 
be unsatisfactory because it was necessary for the relays 
to respond to each of the counts accumulated in a 30-sec 
time interval. Since the time separation between counts 
may be very short for random pulses at high counting 
rates, many pulses were not recorded due to the slug- 
gish response of even very, sensitive relays. Further- 





Fig. 9—Counts are accumulated for 30 sec in three decade 
circuits and then transferred through stepping relays at 
the end of the count time to three printing wheels and 
recorded on tape. 
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HOW THE ARMY 
HARNESSES A 
TANK FOR 
UNDERWATER 


PERFORMANCE 


Watertight junctions, terminals, 
and multiple taps must protect 
automotive ordnance against 
mechanical or electrical failure 
under any conditions. Here’s how 
Burndy engineers and harness 
manufacturers licked the 

water hazard. 


Burndy Hyseal connectors—with 
extended shroud fitting over 
cable insulation—compressed to 
form a watertight union; plus— 


Burndy high conductivity TEE 
tap connectors —modified to 
required small dimensions—with 
waterproof insulating compounds 
molded over entire assembly ; plus— 


Burndy automatic installation 
tools —which achieve tremendous 
HYSEAL LUG savings in tooling, production, and 
inspection costs for prime as 
WYE Connector well as sub-assemblers. 


For maximum connector efficiency 
with minimum size and weight— 
Ray TEE Connector picconn for mass production 
enaieneiaen — economy—call Burndy and 
8 have our field engineers 
study your connector 
problem. 


BURNDY ENGINEERING COMPANY +» NORWALK, CONNECT. BURNDY CANADA, LTD., TORONTO 8, ONT. 
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600,000 LBS. OF IRON 
SAVED PER YEAR! 



















From Los Angeles to Chicago and 
back by fast Diesel Electric Stream- 
liners is a 4,500 mile trip. And on 
every train, tons of iron brake shoes 
used to disappear into thin air. On 
one road alone, the annual loss per 
train totaled 600,000 Ibs. 


@ COLD MOLDED 
@ HEAT RESISTANT 


@ SUPERIOR ARC 
RESISTANCE 


ine sa ‘ NON-TRACKING 
Now, all this is being changed — ° 


thanks to dynamic braking! This use 
of the train’s own electric motors 
as generators calls for dissipation of 


@ DIMENSIONALLY 
STABLE 


electrical energy as heat by chrome @ NO COLD FLOW 
nickel alloy resistance ribbons. @ ACCURATE 
And how are the resistor ribbons 

: METAL INSERTS 
supported? By ROSITE moldings, ° 
of course! Stone-like ROSITE cold @ COMPLEX SHAPES 
molded into blocks, as shown above, 
has proved its worth as the best and @ ECONOMICAL 


most economical material for this 
rugged service. For information 
about custom molded ROSITE, write 
to ROSTONE CORPORATION, 
123 S. Earl Ave., Lafayette, Indiana. 


it 


Ask for Bulletin 100: 






more, the constant mechanical action of these devices 
caused severe wear and excessive maintenance. It there- 
fore became essential to provide a faster counting sys- 
tem, and preferably one that could produce a permanent, 
printed record. 

Such a printing counter has been developed for use 
with these tin-coating gages. In the new counter, Fig. 9, 
the pulses from the scaling circuit are accumulated elec- 
tronically in three decade counting circuits until the 
conclusion of the counting cycle, at which time the three 
digit number thus determined is transferred through 
stepping switches to three printing wheels (units, tens, 
hurdreds) and recorded on a paper tape. If only a visual 
indication of the total count is desired, the information 
from the decade counters can be transferred to three 
banks of neon glow tubes that provide an easily read 
indication of the count accumulated. This printing 
counter has the advantage that there are no relays or 
other mechanical parts required to move at high speeds. 
Since the counting is actually done electronically, the 
upper limit of counting speed is in fact the resolving 
time of the circuits, which in this case is 5 microsec. This 
means that two pulses spaced 5 microsec apart will ac- 
tually be counted as two separate counts. 

The third component of the tin-coating thickness gage 
is the large table used for supporting and positioning 
tin-plate sheets for measurement. It was originally 
thought that a table could be designed which would 
position the desired test area between the measuring 
heads automatically or semiautomatically, in order to 
simplify and speed up the measurement of a tin-plate 
sheet. This was believed to be feasible because there is 
only one area size and only two patterns of measure- 
ment employed in routine testing of tin-coating thick- 
ness. The first pattern consists of three areas located on 
a diagonal of the sheet, with one at the center of the 
sheet and the other two near the corners of the sheet. 
The second pattern consists of nine areas, arranged in 
rows of three across the width of the sheet at the two 
ends and the middle. In each of these patterns the exact 
locations are customarily prescribed with reference to 
the edges of the sheet. However, the large variety of 
sheet sizes produced commercially makes the design of 
such a table too complex to be economically practicable. 
Accordingly, the table currently being used consists of 
a simple angle-iron frame with a micarta or formica top 
upon which the sheets are positioned manually. 


Operation of X-Ray Gage 

In any coating thickness gage based on the X-ray 
fluorescence principle, it is essential that the primary 
X-ray source be capable of exciting strong X-ray fluor- 
escence in the base metal without exciting fluorescence, 
in the coating. It is obvious that if both the coating and 
the base metal were to fluoresce, the amount of radiation 
emerging from the surface certainly would not be a 
unique function of the coating thickness. Therefore, the 
voltage applied to the X-ray tube, which determines the 
wavelength distribution of the primary radiation, must 
lie between the excitation potential of the characteristic 
iron radiation and the higher excitation potential of tin 
characteristic X-rays. Since the K-series X-rays from 
tin will be excited by voltages in excess of 30 kv, and the 
iron K-series by 12 kv or more, these values define the 
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Fie since you were knee-high to a hop-toad, 
you've heard about America’s wonderful natural 
resources—the bountiful fertile fields, the towering 
timber growth, the boundless water power, and 
the untold wealth of gold, iron, oil, silver, coal and 
other natural treasures that lie buried in the ground. 


Is it because America has more natural resources 
than any other country that Americans enjoy the 
world’s highest standard of living? No—many 
countries have as much—some have more. 

Then is it because Americans do more with what 
they’ve got? 

Yes! And the reason is as plain as the nose on 
your face. It’s because Americans are free to de- 
velop their natural resources—and their natural 
resourcefulness—in the wholesome climate of open 
and strenuous COMPETITION, 


COMPETITION—not “regimentation” —is what 
eggs a man on to do his best. 
COMPETITION—not government control—is 
what urges a business to give its customers ever 
greater value for their money. 

So let’s say “NO SALE” to the ism peddlers who 
would have us swap our U. S. A. system of free 
competition for their “planned” regimentation— 
trade our U. S. A. freedom and plenty for their 
serfdom and poverty! 


* * * 


This report on PROGRESS-FOR-PEOPLE is published by 
this magazine in cooperation with National Business Publica- 
tions, Inc., as a public service. This material, including illus- 
tration, may be used, with or without credit, in plant city ad- 
vertisements, employee publications, house organs, speeches 
or in any other manner. 


THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER 
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Meet AN Standards or 
Armed Services Applications 


Compact, multiple contact... 
vibration and shock proof. 
Built to meet rigid specifica- 
tions and severe operating 
conditions. 

Unique pile up arrangement 
reduces over-all space com- 
pared with conventional 
relays. 


Write for Bulletin MTR-2 


Engineering Representatives in Principal Cities 


(UhulocK aziays 
ol 
SIGNAL 


ENGINEERING & MFG. CO 


154 WEST 14°"ST NEW YORK ee 
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NAVAL BRONZE STEEL BRASS 
ALUMINUM MONEL- EVERDUR 


NICKEL ALLOY STEEL 
/ a eit RO af 


IMMEDIATE DELIVERY CATALOG ON REQUEST 


uf 
KEYSTONE 


127 CHURCH ST. NEW YORK 7, N. Y. 















































range of operating voltages that can be used. Experi- 
mental work has shown that with the equipment de- 
scribed above, 20-kv X-rays excite sufficiently strong 
iron fluorescence to permit sensitive measurement of 
coating thickness over the coating range of 0.10 to 2.5 
lb per base box.* The X-ray tube current is varied de- 
pending on the sensitivity of the Geiger tube being used, 
but is usually maintained at some optimum value be- 
tween 20 and 30 ma. These operating conditions are 
well below the maximum ratings of the OEG-50 X-ray 
tube, and to date some tubes have been in continuous 
service for more than 10,000 hr with no indication of 
deterioration. 


Calibrated Against Chemical Method 


Since the X-ray fluorescence method measures coat- 
ing thickness in terms of X-ray absorption, it is not an 
absolute method and must be calibrated against chem- 
ical or electrochemical measurements. This may be done 
by taking a large number of tin-plate samples and 
measuring very carefully the intensity of X-ray fluor- 
escence from them in terms of the number of counts de- 
tected by the Geiger counter in a 30-sec time interval. 
The absolute coating weight of these samples is sub- 
sequently determined by one of the chemical methods; 
of course, the samples are destroyed during these de- 
terminations. If the logarithm of the number of counts is 
plotted as a function of the coating weight, the result- 
ing curve will be a straight line. This calibration curve 
then permits the determination of the coating weight of 
any sample from the measured intensity of fluorescence, 
expressed as number of counts indicated by the Geiger 
counter tube. Such a calibration curve, plotted on semi- 
logarithmic graph paper, is shown in Fig. 10. In this 
graph, the intensity is indicated as the number of counts 
actually recorded, that is, 1/64 of the number of counts 
detected by the Geiger counter. It can be seen that the 
curve is essentially a straight line, as predicted by 
theory, with some slight curvature at 0.50 lb and below. 
This curvature is caused by nonlinearity of response of 
the Geiger counting tube at the extremely high counting 
rates. 

In actual operation of a tin-coating gage of this type, 
the operator positions the tin plate sheet so that the de- 
sired area is between the measuring heads and initiates 
the count by a push-button switch. At the conclusion of 
the 30-sec counting interval, the number of counts ac- 
cumulated is automatically recorded on a paper tape, 
and the equipment is ready for the next determination. 
To convert the count to a coating weight value ex- 
pressed in pounds per base box, the operator may use 
a curve similar to that shown in Fig. 10; however, most 
operators prefer to prepare a table of count versus coat- 
ing weight values for more convenient conversion. 

In any equipment of this nature, it is necessary to 
provide some means of standardization, to compensate 
for any deviation in results such as may arise from drift 
in electrical characteristics of certain components. Al- 
though all incoming electrical power to this gage 1s 
regulated by a saturable-core reactor type of voltage 
regulator, significant changes in the emission from the 
X-ray tube still may occur. To compensate for such 


* One Ib per base box is the coating weight which results when 1 Ib of 
tin is distributed on both sides of 112 sheets, each 12 by 20 in. 
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PLASTICS that please 


Plastics that please . . . because delivery 
is prompt, and mold costs are elimi- 
nated. 





Chances are Harry Davies can save you 
the cost of molds on your very next 
molded plastic requirements. With 250 
stock molds to draw from (many of which 
are interchangeably designed to meet a 
wide range of assembly problems) the 
Harry Davies line is tuned to the universal 
plastics needs of industry. 


Write for complete stock 
parts catalog. And remember, 
when you need custom molded 
parts, Harry Davies facilities and 
methods are geared to your most 
exacting requirements. 


HARRY DAVIES 
MOLDING COMPANY 


1428 N. Wells Street @ Chicago 10, Ill. 


Sales Offices in New York e Baltimore e Los Angeles 
e Milwaukee e Detroit e Cincinnati e Seattle e 
Oklahoma City e St. Louis e Toronto 





USE P&S. POLARIZED MATERIALS 
CAPS + CONNECTORS OUTLETS 





For Uninterrupted Flow of Electrical Power 
TROUBLE-FREE, SAFE .. . carefully designed, built to exacting quality 


standards, tested constantly . . . your assurance of better, more 
positive connections. 


STURDIER . . . Stronger bakelite parts, heavier metal parts, accurately 
and positively assembled . . . will stand up under roughest usage. 


EASIER TO WIRE... . Large No. 8 binding screws in all devices; tapered 
wire-ways in caps and connectors; outlets top-wired for quick, easy 
installations . . . saves assembly time. 


Approved by Underwriters’ Laboratories 


If you have a problem involving wiring devices for your product, write us 
about it. We have been producing electrical products for over sixty years 
and our experience will be helpful. We are the originators of the P&S- 
Despard Line. Ideal for built-in applications. 





P&S 6810 P&S 7082 


PASS & SEYMOUR, INC. 


10 and 20 Amperes—2, 3 and 4-Wire 
All three and four-wire devices can be grounded SOLVAY STATION 1% SYRACUSE 9, N. Y. 


THE BEST COSTS LESS in the long run 


Write Dept. EM for complete catalog 
BREE EBB BBE BRE RBRB BSS 
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Your Peerless Electric 
Motor Department can 
serve you promptly 


O™ of the finest motor en- 


gineering staffs can be 


your motor department when 





you call on Peerless Electric. 


Peerless private air service—a Beechcraft Bonan- 
za—can carry one of our sales engineers to see 
you on reasonably short notice, if necessary. 
He'll get to your problem quickly—right at your 
desk with your own designers— ready to work 


out the toughest motor problem. 


Peerless Electric motor engineering, noted for 
dependability and versatility since 1893, is as 
progressive as the modern age, and now, more 
than ever, available as the motor department of 


your business. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase + Polyphase « Direct Current + % to 15 H.P. 


plat Oy OTT Motors- Yt gta es Schad 





thickness with an accuracy of 
























0.5 1.0 1.5 2.0 2. 


Coating weight, pounds per base box 


Fig. 10—Counter reading is converted to a coating weight 
value by reference to this curve based on comparative 


determinations on the same sample. 


drifts and to insure constant accuracy of results, the 
operator periodically measures one or more samples of 
known coating weight. If the count from such standard 
samples deviates from the proper values, the counting 
time is adjusted until the proper number of counts is 
attained for these samples. Since a variation in counting 
time will produce only vertical translation of the ca 
bration curve, without rotation, this standardization pro- 
cedure is entirely adequate. 


Performance of X-Ray Gage 


As was stated earlier, the aim in this development 
was to design a gage that would measure tin-coating 


random events with a Geiger counter, the standard devi- 
ation of any counting operation is equal to the square 
root of the total number of counts. 3 Thus if 1,000,000 
pulses were counted, the standard deviation would be 
1,000 or 0.1 per cent; whereas, if only 10,000 pulses 
were counted, the standard deviation would be 100, or 
1.0 per cent. From the calibration curve, Fig. 10, it is 
evident that the number of counts recorded by the gage 
in a 30-sec time interval ranges from approximately 500 


x 64 at coatin 


> 


g weights near 0 lb per base box to ap- 
proximately 35 


calculation, it is found that for these two extremes 
standard deviations are 


course be improved by accumulating more counts; this 
can be done most conveniently in this equipment by 
lengthening the counting interval. However, the ac- 
curacies quoted above for a 30-sec counting interval are 
quite adequate; consequently, this interval has been 


chosen as a satisfactory measuring time. 


Although the accuracy of the counting process has 
been shown above to be satisfactory, the accuracy in 
terms of pounds per base box must be determined by 
}comparison between X-ray and chemical results on the 
| same samples. Such comparisons have been made on sev- 











&2 per cent of the amount 
of tin present. The factor that ultimately limits the ac- 
curacy of any X-ray gage measurement is the statistical 
accuracy of counting random pulses, for certainly the 
coating weight value cannot be more accurate than the 
counting process. It is well known that in counting 


x 64 counts at 2.5 lb per base box. By 


+2.8 counts and 0.73 count, 
respectively, or 0.56 per cent and 1.1 per cent of the 
recorded counts. Since the accuracy of counting depends 
upon the total number of counts, the accuracy can of 
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Table I—Comparison of X-ray and Chemical 
Determinations of Tin-Coating Thickness 


Determination* 


Deviation 
X-ray Chemical Actual Per Cent 
0.23 0.23 0.00 0 
0.24 0.25 —0.01 —4 
0.46 0.46 0.00 0 
0.46 0.47 —0.01 —2 
0.72 0.71 LO Ol +4] 
0.72 0.72 0.00 0 
1.02 1.01 —0.01 —] 
1.02 1.03 +-0.01 i 
1.22 1.24 +-0.02 +2 
1:23 1.24 +-0.01 +1 
1.54 1.56 —(0.02 —] 
1.54 1.50 +-0.04 +-3 
1.81 1.78 +-0.03 -2 
1.86 1.88 —0.02 —1 
Za 2.19 —0.06 —3 
alas 2.20 —0.03 —1 


* Values are in terms of total tin in lb per base box. 





eral hundred samples as a continuing check on the per- 
formance of the X-ray gage, and some recent compara- 
tive results are shown in Table I. The criterion of ac- 
curacy established for the X-ray gage was that X-ray 
results should agree within +2 per cent with deter- 
minations made by the most reliable chemical methods. 
It is evident from this table, which includes data for 
both electrolytic and hot-dipped samples, no result devi- 
ates more than 4 per cent from the chemical value ; and 
only 9 of the 37 results (24 per cent) deviate more 
than +2 per cent. Since errors are possible in both 
X-ray and chemical methods, this agreement is ac- 
ceptable. In fact, a standard deviation of +2 per cent 
would permit 32 per cent of the determinations to be 
outside these limits. 

A further factor, closely associated with accuracy, is 
the reproducibility of results. This feature of the gage 
has been tested experimentally and the results, are sum- 
marized in Table I]. Five tin-plate samples of different 
coating weights were measured 25 times on four con- 
secutive working days; this procedure provided a total 
of 100 determinations per sample. These results demon- 
strate that the reproducibility of the X-ray method is 
remarkably good, and that coating weights reported to 
the second decimal place should be reproducible to 
+0.01 pound per base box at least 90 percent of the time. 

Since both X-ray fluorescence and absorption are es- 
sentially atomic phenomena, which depend upon the 
kinds of atoms present rather than upon the crystal 


Table Il—Reproducibility of Thickness 


Measurements 
100 determinations per sample 





Coating weight, lb per base box Deviation range 


68.3% 95.4% 

Nominal Mean Range within within _ 
0.50 0.462 0.45-0.48 —0.005 —0.010 
0.75 0.795 0.78-0.81 —0.005 —0.010 
1.00 0.995 0.94—0.97 —0.006 —0.012 
1.25 1.246 1.23-1.26 —0.007 —0.014 


50 1.421 1.40-1.43 —0.007 —0.014 
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MODEL 400—for close work 


A small industrial, continuous duty 60 watt 
soldering iron for close work. Only 9” long, 
weighs 8 oz. Baffle plates keep handle 
cool. Ideal for chassis wiring or wherever 

@ compact constant-duty iron is required. 


a fall line 
for every 


SOLDERING IRONS ase Tad 


MODEL 200 SOLDER POT 


A constant-duty production-type, 
300 watt volume-use solder pot. 
Element wound directly around 
cast iron weil for maximum trans- 
fer. Well size 22” diameter, 2” 
deep. Holds 2 Ibs. solder. 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVE. CHICAGO 13, ILL. 


SPECIALISTS 
Wiring and Assembly 
of Electrical and Electronic Products 
Test Equipment — Harness Assembly 


Sub- Miniature Assembly 
JOWIL ELECTRONICS, Inc. 


7945 GERMANTOWN AVE., PHILADELPHIA 18, PA. 
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SE 
For automatic heat 
sealing machinery. 


For sterilizers and 
other applications. 


SS 
Aa? 
For label dispensers and 
miscellaneous heating equipment. 


MODEL D-1 

A ruggedly built control of 

great accuracy and sensitivity 

for a wide variety of heating 

applications with a maximum range 

of 550°F. No separate “‘off"’ switch. 

Mechanism actuated by hydraulic thermostatic 
element consisting of bulb, capillary tube and 

diaphragm. Write for Catalog D-1. 


In Home and Industry, Everything's Under Control 


‘Robertshaw 


THERMOSTAT DIVISION 
ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
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structure or other properties of the metallic coating 
or base metal, the X-ray fluorescence method for 
measuring tin coating thickness is not affected by the 
metallurgical characteristics of either the steel base or 
the tin coating. This feature of the fluorescence method 
constitutes the principal difference between it and the 
X-ray diffraction method, and at the same time, the 


ditference between success and failure of the X-ray 


method. Extensive investigation of the X-ray diffrac- 
tion method revealed that the coating-weight determina- 
tions by this method were seriously affected by ex- 
traneous metallurgical variables, such as grain size and 
grain orientation in either the coating or the base metal. 
l‘urthermore, experiments have demonstrated that the 
coating weight determination by the X-ray fluorescence 
method represents the total weight of tin in the coating, 
irrespective of the amount combined as iron-tin alloy. 
This is true when as much as 50 per cent of the tin in 
the coating is combined with iron as an intermetallic 
compound ; this amount of alloy is considerably in excess 
of that formed in commercial tin plate. 


Conclusions 


Before applying the X-ray fluorescence method to the 
measurement of any thin coating material on a metallic 
base, there are three factors to be considered. The first 
of these is the requirement that the coating material be 
of appreciably higher atomic number than the base metal. 
If this were not so, it would be virtually impossible to 
excite a large amount of fluorescence in the base metal 
without exciting fluorescence in the coating. The second 
factor to be considered is the thickness of the coating. As 
this thickness increases, the intensity of the radiation 
reaching the Geiger counter decreases exponentially to 
the point that it becomes indistinguishable from the 
normal background radiation. This sets an upper limit 
on the coating thickness that can be measured by the 
X-ray fluorescence method. 

On the other hand, it is also necessary that the coating 
be sufficiently thick that the decrease in intensity of the 
fluorescent X-rays from the base metal be sufficiently 
large to be accurately measured by the detector. The 
third factor is that, for sensitive measurement of small 
differences in coating thickness, the coating material 
must have a sufficiently large X-ray absorption coefh- 
cient, for the wavelength of fluorescent X-rays emitted 
by the particular base metal used, to cause a measurable 
change in intensity of the emergent X-rays for a small 
change in coating thickness; that is, the sensitivity of 
measurement is to a large extent controlled by the 
fundamental nature of the coating material and of the 
base metal. The first requirement can be eliminated in 
some cases by the use of an analyzing crystal, which per- 
mits only the fluorescent radiation from the base metal 


| to enter the counter ; however, this makes the equipment 


too complex and unsuitable, in general, for mill appli- 
cations with non-technical operators. 

In conclusion, it can be said that the X-ray fluores- 
cence method provides a new and useful tool for the 
nondestructive measurement of the thickness of thin 
coatings on a metallic base. In particular, the measure- 
ment of tin coating on a steel base can be performed in 
30 sec with an accuracy of +2 per cent without defacing 
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| TRUS LUN 


Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2” 
overall. Adjusting set screw permits 
trimming to close limits. 


Ratings: 1200 W _ 115-230V AC. 
1500W Available. 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
| cluding shaft, Width %”, Mounting 
Centers 2-9/16”. 






| Side Mounted 
Model BS-200 


Side Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 134”, Mount- 
ing Center 1-1/16”. 





A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC 


Operating range: 70° F to 600° F. 





BI- METAL TYPE 
| Model A-7 


Dimensions: Length 1-15/16” incl. 
terminals, Height %4” without shaft 


| which is optional up to 2” overall. 
f Width %”, Mtg. Center to adjust- 
ment shaft 11/16”. 


Write for Detailed Design Data and Latest Price Schedule 
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COMPLETE BECKER ENGINEERING SERVICE 
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the sheet in any manner. Equipment for making this 
measurement in the mill on a routine basis has been 
developed and is in service at all tin-plate producing 
mills of the United States Steel Company. ooa 
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this spring of about 26,000. 

Total undergraduate enrollment, in the fall of 1951, 
disregarding special and evening students, was 83 per 
cent of the 1950 total enrollment. This is about the 
same current percentage drop which the Office of Edu- 
cation estimates will take place in men college students 
generally. O00 
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ease under severe operating conditions. Industry and 
Utilities specify these rugged cord connectors because 
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powerful bayonet type lock. 

Good products need good connections — and Ever- 
Lok always provides a happy ending to cord connector 
problems. 
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PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 


INDUSTRY 
STATISTICS 


Radio and television receiver output tops 92 
million units since 1947. Machine tool pro- 
duction continues to rise. Major appliance 
sales well below year-ago levels. Expansion 
goal of 32 million kw set for Class 1 utilities. 
NPA orders and defense production news. 


Radio and Television Receivers—Production of radio re- 
ceivers from 1947 through 1951 totaled 75,117,262 units, 
while television receivers produced during the same 5-vear 
period totaled 17,002,169 sets, according to revised indus- 
try estimates released by the Radio-Television Manufac- 
turers Association. RTMA estimated the manufacturers’ 
value of the 5-year radio output at $2,175,936,597, while 
the TV value was placed at $3,166,986,300. 

An interesting feature of the 1947-51 report is the growth 
of automobile set production from 3,459,061 in 1947 to 
1.542.920 last year. Auto set production rose from 17 per 
cent of the total radio output in 1947 to 36 per cent in 
1951. By comparison, home sets have dropped constantly 
as a per cent of the total radio output except for 1950. 
In 1947, 14,082,662 units were manufactured, account- 
ing for 70 per cent of total production, while in 1951 only 
6,751,452 units were produced or 53 per cent of the output. 

At the same time, console and consolette television pro- 
duction has increased from 21 per cent of the total in 
1947 to 52 per cent in 1951. This has been largely at the 
expense of table model TV receivers which represented 
65 per cent in 1947 but only 42 per cent last vear. 

Television set production for the five-year period is bro- 
ken down as follows: table models, 7,772,976; consoles 
and consolettes, 7,800,359; and phonograph combinations, 
1,428,834. Phonograph combinations represented 14 per 
cent of the total TV output in 1947 but only six per cent 
in 1951. 

TV Picture Tubes—Reflecting the trend toward ever 
larger television receiver screens, rectangular tubes, 18 in. 
and larger in size, made up over half of the total tube 
sales to receiver manufacturers in February according to 
the RTMA. This marked the first time that tubes in this 
category represented more than 50 per cent of manu- 
facturers’ purchases. A vear ago, tubes of this magnitude 
represented only 6 per cent of the sales to manufacturers. 

Major Appliances—Factory sales of standard-size house- 
hold vacuum cleaners showed a small gain over the pre- 
ceding month—235,936 units vs 230,226 units—but were 
9.8 per cent below the 261,572 units sold in February last 
year. Household washer sales in February totalled 255,864 
units, compared to 213,998 units in January, or a gain of 
19.5 per cent, according to figures for the organization's 
membership released by the American Home Laundry 
Manufacturers’ Association. The February total compares 
to an industry-wide total of 341,328 units sold in February, 
1951, a loss of 25 per cent. 

Dryers sold in February aggregated 44,540, off 1.3 
per cent from the 45,121 units sold in the preceding month, 
but 20.9 per cent over the 36,851 units sold in February, 
1951. February ironer sales amounted to 17,630 units as 
compared with 15,636 in January, up 12.8 per cent, but 
were 45.5 per cent below the 32,400 ironers in the com- 
parison month of 1951. 
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smoothly... 


at top speed, at 

all times, yet free 
of rejects 

Kester makes 62 different 
fluxes to meet any 
requirements. Why not 
write our Technical 


Department for full 
ES : e ae information? 


















@ RANGES TO 50,000 MEGOHMS 
eNO CRANKING ° NO LEVELING 
e@ ALL-ELECTRIC ° RUGGED 


CURATE 
@ FULLY PORTABLE © AC + tesa 


. . hout to ma TE 
s built throug ACCURA 
IBROTEST i ting FAST: EASY — a mene 
resistance tes s cranking--.No mec ad ALL tests. 
for you. der...Only two binding a manent as well 
= ne Seance have A.C. and D. <1 i 
Several MC ohmmeter- - seulation resistance i 
as low resistance that makes insulatee tion. 
This isan iovaron” affair! Ask for more informa 
testing a , 


WRITE FOR BULLETIN 2-A 


No laboriou 








KESTER SOLDER COMPANY 4%35,7. 


4275 Wrightwood Ave., Chicago 39 SOLDER 
Newark 5,N.J.° Brantford, Canada 
























3794 W. Belmont Ave., Chicago 18, Ill. 


DYKEM STEEL BLUE 


Imperial 


STOPS 
LOSSES 
making dies eG i Tema CO Te) eras gio) 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 





Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


A Better Source of DC Power | 
| 


LINE VOLTAGE 
208-230 V. 
3 Phase-60 Cycle 


OUTPUT: @ Imperial Pencil Tracing Cloth has 
500 AMPERES | the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
ONLY $450.00 which hard pencils can be used, 


7 
giving clean, sharp, opaque, non- 6 
Magnesium-Copper Sulphide Rectifier smudging lines. ] Wee 
POWER SUPPLY Erasures are made easily, without 


damage. It gives sharp, contrasting , 
prints of the finest lines. It resists ee 




























500 amperes variable 3 - 7 volts DC or 250 
amperes variable 6 - 14 volts DC. Line 208- the effects of time and wear, and bad aa 1aie 


230 volts, 3 phase, 60 cycle. Cabinet size does not become brittle or opaque. [ae J bay \a@ | coe az a 
ati ; 
— COMPLETE ENGINEERING SERVICE — 


17” x 17" x 45”. Imperiat Pencil Tracing Cloth is 
ONLY $450.00 right for ink drawings as well. ae 

ELECTRONIC RECTIFIERS, INC. SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 

2102 SPANN AVENUE INDIANAPOLIS 3, INDIANA 5 
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WARNING TO DESIGN ENGINEERS: 


When you steal an AC outlet-REPLACE IT! 


Nearly everything When you design a piece of electrical equipment 


needs an AC outlet chat has a line cord, you pre-empt an AC outlet. 
ae. By putting an Alden Convenience Outlet on your 
equipment, you replace the one you've taken, and 

DINING TABLE = put one where it is easier to use — to plug in other 


Appliances appliances that enhance the value of your product. 
a Whether you're designing a desk lamp or a machine 
= tool, don’t force your customers into makeshift 
= double sockets and a floorful of trailing cords. 
LATHE 
Fe rome BUILD IN CONVENIENCE WITH ALDEN 402 
Lighting 


— WORLD'S MOST COMPACT AC OUTLET 
7 


ay tot Kea 


For Shavers, 
Hait Dryers 





Mounting Rivets, 
Openin Eyelets or : 
402 ACE penne ogo Also with 
Outlet with Only .734 Spot Welds leads to 
Solder Tabs any length 


Pe For a few cents, you provide for whatever electrical 
one tage devices are used on or near your equipment, with 
this AC outlet that can be “jiffied” into place by 

j spot weld, eyeletting or other standard production 
method on 14%” mounting centers, requiring less 


TELSveon than 1” below-surface space, with solder tabs, or 
Equipment, Solder 


Fauippent, Solder —_ tailored leads built in by Alden. 


b SEND FOR FREE SAMPLE 


— or mail $1.50 for “Laboratory Work Kit #18” 
FLOOR LAMP ~—_Of_:13, assorted outlets of 4 types, to fit practically 
For Companion ° . e 
p. Fan any installation or production problem. 


125 N. MAIN ST., BROCKTON 64, MASS. 





fitpen Praopucts Company 


Ves 


Smallest i © Detachable Miniature 
Ac a Line Cord Fuseholders 2¢€ 


aoe) CM a1 
TERMINAL WIRING! 


The 
> Correct wire to 
correct terminal 


Very time! 


JONES 
FANNING 
STRIP 


Connections are made 
through Fanning Strip, 
on bench or anywhere 
apart from barrier strip, 
and quickly slipped 
into assembly. 


Designed for use 
with Jones Barrier 
Terminal Strips Nos. 
141 and 142, for 1 


to 20 terminals. oie 


Barrier Strip 


Simplifies and facilitates soldering. Insures 
positive correct connections. Saves time. 
Ideal for harness or cable assembly. 
Strong construction: Brass terminals, cade 
mium plated. Heavy bakelite mounting. 


Fanning 
Strip. 
Pat. 
applied for. 


Send for complete 
data on this new 
basic improvement! 





Companies within the NEMA membership reported 
sales of 277,986 household refrigerators during February 
as compared with 275,297 in January and 423,420 in 
February of last year. Electric storage water heater sales 
reported for February totaled 43,453 units as against 
37,730 in January and 59,501 in February 1951. Electric 
range sales totaled 64,984 units as compared with 80,826 
in January and 123,953 in February a year ago. 

Machine Tools—The shipments index of the National 
Machine Tool Builders Association rose to 278.4 in Febru- 
ary over the 266.6 figure reported for January. The ratio 
of unfilled orders to the demonstrated production rate 
continued to fall for the fifth consecutive month. For 
February, the ration was 17.1 to 1 as compared with 18.1 
to 1 in January and the high of 23.5 to 1 in September 
of last year. 

Aircraft—Shipments of complete civilian aircraft, as 
measured by airframe weight, amounted to 622,800 lb in 
January, according to a report issued jointly by the Bureau 
of the Census and the Civil Aeronautics Administration. 
During January, 224 planes valued at $12 million were 
shipped, compared with December shipments of 152 
planes valued at $13 million, and January 1951 shipments 
of 255 planes valued at $4.9 million. At the end of 
January, unfilled orders for civilian planes of 3000 lb air- 
frame weight and over amounted to 705, a decrease of 
14 planes from the backlog on hand at the end of De- 
cember 1951. 

Utilities Generating Capacity—To meet the rapidly in- 
creasing demands of the defense program and to maintain, 
simultaneously, an adequate supply of electric power 
for civilian uses, an expansion goal of 32 million kilowatts 
of new electric generating capacity by the end of 1954 
has been announced by DPA. This action provides the 
basis for the Defense Electric Power Administration and 
DPA’s Office of Resources Expansion to provide govern- 
ment assistance to achieve the needed expansion. Estab- 
lishment of the electric power expansion goal has been 
under study since last fall when an Electric Power Ad- 
visory Committee composed of representatives of industry 
was appointed to make recommendations. 

The goal established by DPA is for Class 1 utilities 
which comprise the bulk of the Nation’s power plants. 
These utilities produce about 95 per cent of the total 
power used by the public. When the called-for expansion 
is completed, Class 1 utilities will have a total capacity 
of 107 million kilowatts. The goal calls for an expansion 
of about 9 million kilowatts during 1952, 11 million kilo- 
watts additional expansion in 1953, and 12 million in 1954. 


Tin—Consumption of tin in the United States in 1951 
showed a decrease of 13 per cent, 60,812 long tons as 
against the post war high of 76,308 tons reached in 1950. 
Major decline was reported in tin plate, solder and tinning 
products, which together totalled 13,802 tons less than 
in 1950. 

Foreign purchases, discontinued to a great extent last 
year, have been resumed in 1952, with a scheduled 20,- 
000 tons expected from Great Britain and 18,000 to 20,000 
from Indonesia. In addition, negotiations are under way 
with Belgium and Bolivia for additional purchases. 


Copper—Production by the copper fabricating industry 
in 1951 exceeded that of 1950 and reached an all-time 
high for peacetime production according to a report of 
the National Production Authority. 

As measured by deliveries to industry, total production 
of copper products in 1951 was 4,993,000,000 Ib, com- 
pared with 4,887,000,000 in 1950. The 1951 total was 


made up of 2,451,000,000 Ib of brass mill products, 1,374,- d 


000,000 Ib of wire mill products and 1,168,000,000 Ib 
of foundry products. ooo 


ELECTRICAL MANUFACTURING 











Se eh EE vet 


tte 


4p 
- 


